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The Ainsworth Drop Hammer. 





In the accompanying illustrations, pages 
i and 2, is shown a drop hammer, which 
has been designed to avoid some of the 
difficulties attending the use of such 
machines as ordinarily constructed. 

In this machine, instead of using a board 
for the friction rollers to act upon, a steel 
strap is used, the rollers being made of 
paper instead of cast-iron. By this means 
the required adhesion’ is secured, between 
the rollers and strap, and yet a strap is used 
which is practically indestructible. 

When the friction rollers of a hammer of 
this class are brought into contact with the 
strap to raise the hammer, there is, of 
course, more or less slip between the rolls 
and strap, and while the wear caused by 
this slip is distributed evenly over the 
surface of the rolls, it takes place at one 
point only on the strap, reducing its thick- 
ness, and making a shoulder at this point, 
which soon causes trouble. Then when the 
hammer is used for some time at a short 
stroke, a shoulder is also formed at the 
point on the strap at which the rollers re- 
lease it, which is apt to be troublesome 
when it is desired to use a longer stroke. 

It was with the object of avoiding these 
difficulties that the inventor of this hammer 
has substituted for the board usually em- 
ployed a strap of steel, on which there will 
of course be comparatively little wear, 
while that which takes place upon the roll 
will be evenly distributed, and consequently 
cause little trouble. 

The steel strap is cushioned at the bottom, 
where it is attached to the ram, by rubber 
or cork, and in this hammer is a permanent 
part of the machine; no‘frequent renewals 
being necessary, as is the case where the 
strap is composed of a softer or less durable 
material. 

The makers state that the rolls are made 
of a very hard and dense paper, known as 
“trunk board,” which is similar to that 
used in making paper car wheels, and is 
very durable, showing but little wear after 
long use. 

The character of the material, and of the 
adhesion secured by its use, is shown by 
the fact that the hammer may be dropped 
and caught by the rolls before reaching the 
anvil, without apparent injury to the sur- 
face of the rolls. 

The manufacturers are Williams, White 
& Co., Moline, Ill. 
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New Nut and Bolt Facing Machine. 





In our issue of September 24, 1887, we 
illustrated a new machine placed upon the 
market by Nicholson & Waterman, of Prov- 
idence, R. I., for milling nuts and bolt 
heads. In this issue we illustrate the com- 
panion machine, viz., for facing or squaring 


up. This machine consists of a central 
arbor driven by gearing, as shown, at 


either end of which are face plates pro- 
vided with grooves for receiving the 
cutters. One end of the machine is 
used and fi:ted for trimming off the tops of 
bolt heads, and the other end for the two 
sides of nuts. The bolt previously turned 
is held in a chuck, which centers it with 
the turned stem, and is fed against the cut- 
ters until a proper shape is secured. The 
nuts are screwed on to threaded arbors, 
thus centering on the thread, and are in a 
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similar manner approached to the cutters. 
Oil or lubricant is fed upon each cutter 
plate, and the chips and waste are collected 
and held in a box, access to which is had 
through the door in the base. 

The points of advantage claimed for this 
machine are that it faces true with the 
threading or stem of bolt, and with the 
milling machine previously mentioned, will 
reduce very materially the cost of finished 
nut and bolt. 


For Sale Everywhere by Newsdealers. 


Tne Ainsworth Drop HAMMER. 


ENTERED AT Post 


‘) 


—_-R 


i) 












nf 


bay. 


( 














Compound Engines, 





By W. H. Boorn. 





5. 

A compound engine, as its name implies, 
is one in which the acting steam is utilized 
in more than one cylinder. Since the intro- 
duction of triple expansion engines it has 
become a common error to suppose that the 
| compound engine has two cylinders only in 
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which the same steam is expanded, and 
that triple expansion, or other multi-cylin- 
der engines, are not compound. The use 
of the word compound, however, belongs 
even more to the higher developments than 
to merely the ordinary best known two 
cylinder type. 

Another but less common error is to call 
a pair of simple engines actuating one crank 
shaft only, a compound engine. This, of 
course, is quite @ misconception, and the 
term compound is only applicable to engines 
in which the working steam successively 
enters two or more cylinders, in each of 
which it is partially expanded before pass 
ing into the next and larger cylinder. 

The worst error, however, which obtains 
in even engineers’ opinions and ideas of 
compound engines, is the supposition that 
the steam is used twice over, and therefore 
a double amount of work obtained from it. 
Why those who hold to these ideas have 
not extended the principle of compounding 
indefinitely, seeing that by so doing they 
might obtain an infinitely great power from 
very small cylinders, it is diflicult to say, 
for surely steam which can be worked twice 
ought to be capable of working many 
times. 

In studying the compound engine, it can- 
not be too clearly remembered that all cal- 
culations as to its power must be based 
simply upon the last and largest cylinder 
alone, for this, of course, is the measure of 
the power of the machine, the introduction 
of extra cylinders between it and the boiler 
being merely advantageous by reason of cer- 
tain known facts and certain little under- 
stood principles which lie at the base of the 
practical superiority of well-designed com- 
pound over simple engines. As a generator 
of power, however, from steam of any 
pressure, the efficiency of the compound 
engine is merely equal to that of a simple 
engine with a cylinder having a diameter 
equal to that of the final cylinder of the 
compound engine. 

I use the words well designed above ad- 
visedly, for a badly-designed compound en- 
gine is a contrivance especially devised to 
waste steam and fuel, and it is because of 
bad designing that the progress of com- 
pound engines has been much delayed. 
Even yet there are many engineers who 
persist in the belief that no advantage can 





be got by compounding. The weight of 
evidence is, however, against them, and 
many who stood out longest against the in- 
novation have been compelled to succumb 
to progressive science, and in England now 
it is rare to find simple engines being newly 
put down, and the old simple engines are 
being rapidly removed or compounded. 

In this series of articles I purpose dealing 
with compound engine design, by pointing 
out the causes of its superiority, both me- 
chanical and physical, as well as accidental, 
in which category may be placed such 
causes as depend upon the skill and accu- 
racy displayed in construction. And I shall 
endeavor to show how loss may occur from 
bad designs, and how the loss in simple en- 
gines from faulty construction is partially 
avoided by compounding. Just now, when 
compound engines are claiming more atten- 
tion from American steam users, seems to 
be a fitting time to examine into the princi- 
ples affecting compound working. 


Of the mechanical causes which con- 


tribute to the running of compound engines, 
the first is the reduction of stress in the 
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working parts, which may be effected even 
when both high and low pressure cylinders 
have one common piston-rod, and transmit 
their whole power through one cv~ank-pin. 
Many—even engineers—who have not paid 
special attention to the subject, are not dis- 
posed to believe that such is the case. Let 
us, however, roughly calculate the question 
for the two principles. Assume a simple 
engine, with cylinder area represented, for 
convenience, by say 3, carrying steam 
of 99 pounds absolute pressure, and expand- 
ing, say 9 times. Then for a compound 
evgine of equal power, the low pressure 
cylinder will have an area represented by 
8, as in the simple engine, whilst the bigh 
pressure cylinder will have an areaof 1. 
For nine expansions the cut-off will be 
therefore at one-third in the small cylinder, 
and the same in the large cylinder. Now 
in the simple engine the initial piston load 
will be 99 x 8=297. 

In the compound tandem engine the small 
piston load will be 99x1=99. The initial 
pressure in the large cylinder is 9)+3=23. 
Hence the large piston load is 38x3=99 
Adding these two gives 198 as the total 
forward pressure of the compound eng ne. | 
From this, however, we require to subtract | 
the back pressure on the small piston. This | 
is the same as the forward pressure on the | 
large piston, or 33 Hence 
small piston=33 x 1=33; 198—33=165, and | 
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Drop IHAMMER.—SEE PaGe 1. 


causes is the reduction in friction which | 
may be effected by lighter spring packing | 
of the pist ns. With the smal'er pressures | 
there is less need of severe tightening up of 
the packings, and therefore cylinders and | 
packing will last longer and work better. 
The remarks here made apply with equal 
force to valves as to pistons, for the high. | 


pressure valve is proportunate in size to) 


the high-pressure piston, and requires corre- | 


presenting smaller leakage surfaces. Pro- | 
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is much greater than that of the simple en- 
gine, the effect is less, for the hottest steam 
is radiating only from an area of from a 
third to a half. 
——_—__ > ——___—_- 

New Press. 


In this press the power or pressure is ob- 
tained by a combination of toggle levers, 
worked by a screw with right and left hand 
threads, drawing the levers toa p rp2ndicu- 
lar. The screw is held in equilibrium by 
collars bearing against the sliding sta: dard, 
which is rigidly attached to the p'aten. If, 
by chance, the pressure becomes greater 
under one side of the platen, throwing the 
standard to one side, tne levers on that side 
will cause the collar on the screw to bear 
against the opposite side of standard, and 
thus the tendency of the standard to move 
in one direction is equalized by the effort of 
the screw to move in the other. 

The screw is operated by belts over pul- 
leys on one or both ends of screw, for very 
rapid motion, and by chain or link belis over 
sprocket wheels for slower motions, or it 


| may be worked by hand by means of ratch- 


et and lever. 

In the cut shown, there are three cylin- 
ders or ho»ps connected together, hung on 
acentral plate or pin. This pin extends 


33 x area of | spondingly less power to move it, as well as | down through the base and rests on a lever. 


The operator, by pressing with his foot on 


this is the total load which passes as 4 ceeding, we come to the question of radia- | the lever, raises the cylinders slightly clear 


maximum upon the crank pin, or only .55 of 
the simple engine load. Tuais ratio of 
course will be somewhat different in actual 
practice, according to the back pressure 
and other causes, but the above calculation 
will be sufficient to show how very much 
less are the stresses on the working parts of 
a compound as compared with a simple 
epgine of equal size. This, of course, does 
not imply that the compound engine is of 
less power. The reduction of tne initial 
pressure is coincident with an extension of 
the initial load fur a greater length of 
stroke. Tne variation of crank-pin pressure 
is thus less severe in the compound engine. 
The lower initial pressure brings into 
prominence certain other points in design, 
whican depend upon weight and speed of 
piston, ete , and to which further considera- 
tion will be given. 

Any economy directly resulting from "the 
reduction of stresses is tbat due to lessened 
friction of the smaller bearing surfaces neces- 
sary. One of the constructive causes of econ- 
omy resulting from compounding is that due 
to the smaliness of the high pressure piston. 
In the simple engine of area 3, the circum- 
ference of the pistcn may be set down as 1, 
or unity. Round this circumference, steam 
of high pressure tends to leak, and does 
leak when the piston is faulty. 

The circimf.rence cf a high pressure 
piston of one compound engine is to that of 
the large piston as /1: 4/8, OF .O8. That 
is to say, there is little more than one-half 
the leakage line in the compound engine 
exposed to boiler steam. Furtber, whilst 
in the simple engine there is full boiler 
pressure on one side of the piston, and only 
the condenser pressure on the other, in the 
compound engine the boiler pressure on one 
side of the small piston has cpp sed to it 
the back pressure of, in our case, 33 on the 
other side. We may thus fairy claim a 
leakage coefficient of less than half. Of 
course we still have the low pressure leak- 
age, but as the low pressure piston is ex- 
posed to quite low steam, this is not serious. 

Further, in the simple engine, any steam 
leaking past the piston is wasted directly 
into the condenser, where it raises the final 

pressure and diminishes the power devel- 
In the compound 
engine, on the contrary, such reduced leak- 
age as there is past the first piston is inter 
cepted by the secon1 cylinder, before i 
passes to the condenser. 


oped per pound of fuel. 


In this way it is 
partially recovered, in that it raises the for- 
ward pressure in the large cylinder. This 
is one of the reasons why in compound en- 
gines it is usually advisable to make the 
small cylinder of somewhat greater diameter 
than theory would indicate. A further ad- 
vantage which arises from the foregoing 


‘| has heads cf a joint area of 6, 
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tion, and find that whilst the large cylinder 
the small 
c.linder of the compound engine bas head 
| areas Of 2 only. The bodies of the two cyl- 
|inders have an area of .58 aud 1.00. The 
| radiating surfaces, which are heated up to 
| bv iler pressure, are thus very much less in- 
deed in the compound engine, and though 
the large cylinder has equal surface, and 
| the total radiating surface of the compound 
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Press. 


of the base, when they may be easily rotat- 
ed, bringing one of the cylinders under the 
central plunger, where the pressure is ap- 
plied, while at the same time a supplement- 
al plung’r attached to the side of the platen 
pushes the pressed b!ock through a hole in 
the base, while the third cylinder is being 
charged. 

Tne speed with which the press can be 
run depends on the skill of the operator, 





the only limit being the rap‘dity with whic! 
the cylinder or hoop can be filled. 

For dry substances the cylin ers are made 
with a solid shell; for moist substances, of 
staves and bands. 

The inside of cylinder may be of any de- 
sired form—as round, square, hexagon, etc. 
The base is adjustable, so as to vary the 
thickness of cike or material being pressed. 
In very rapid and heavy work the screw 
nuts are so constructed as to introduce a 
stream of water, to prevent heating. 

The press is driven by a countershaft, 
operated by friction clutches, and can be s: 
ccnstructed as to stop the press at extrem«¢ 
rise and fall of platen, or so it will run down 
and reverse, stopping only when up. 

The detached cut represen s the pressur¢ 
indicator used with these presses. The bar 
is fastened by a screw to one end of the 
head and supported by a bolt frcm the cen- 
ter. The cpposite end receives one of the 
bearings of the pointer, which are hardened, 
and constructed with knife edges, like the 
bearings of steelyards or scales. The weight 
of the pointer is nearly c »unterbalanced by 
the ball upon the outerend. A very sl ght 
spring of the head is multiplied, so as to 
show a considerable movement of tne point- 
er on the scale. The pointer is adjusted to 0, 
by the pointed set screw in the lower end of 
the center bolt. The indicator is said to be as 
accurate as a pair of steelyards or scales, 
and enables the operator to put more or less 
pressure upon the material in the press, as 
desired. 

This press is manufactured by the Boomer 
& Boschert Press Co., Syracuse, N. Y. 
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Draftsman or Mechanical Engin eer? 


A correspondent writes us—r ferring to 
a recent editorial in the AMERIOAN MAcHIN- 
IsT, under the heading ‘*‘ Causes which Lead 
to Accidents, and which Draftsmen Might 
Prevent ’—suggesting that we define the 
diff rence between ‘“ draftsman” and “ me- 
chanical engineer.” Possibly we might do 
this to our own satisfaction, but it is quite 
as certain that our definition would not 
change the opinions of others who think 
differently. 

As the whole matter is one of opinion 
simply, any discussion of it would be en- 
tirely unprofitable, so far as we cdn see. In 
the editorial to which our correspondent 
refers we used the word draftsman because 
we tho’ ght it more likely to be understood. 
The person in charge of the drawing room 
of m: st large manufacturing establishments 
in this country is designated, we bclieve, as 
“head drafisman,” notwithstanding his 
work is largely in the line of mechanical 
engineering, and it would bea difficult mat- 
ter for any one to determine where the 
draftsman leaves off and the mechanical 
engineer begins, or vice versa. 
ape — 

The Hngineer (London) says: ‘ Several 
years ago a curious experiment was tried by 
a Leeds engineer. He took a large funnel 
fitted with a stop-ccck, and screwed the 
pipe into the top of a boiler containing 
steam of about 40 1b. pressure. He then 
filled up the funnel with cold water and 
opened the stop-cock. It would naturally 
have been predicted that the steam would 
have blown all the water out of the funnel. 
It did nothing of the kind. On the con- 
trary, the water rushed into the boiler. As 
a result of this and several other experi- 
ments, a boiler feeder was designed and 
patented, and worked with tolerable suc- 
cess. It was found, however, that it was 
not certain in its action; and the injector 
coming into high favor at the time, the in- 
ventor spent no more money on his inges 
nious idea. The inrush of the water was due 
to the fact that the steam condensed in the 
long pipe of the fimnel, and ‘* water ham- 
mer” action then drove the water into the 
boiler. Practically just below the cold 
| water there was always a vacuum into 
| which the water was driven by its own 
weight and the pressure of the air.” 

—-_ 

A special car, built for transporting the 
heavy machinery imported from England 
| by the Bethlehem Iron Company, has a car- 
| rying capacity of 100 tons. 
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Practical Drawing. 
By J. G. A. Meyer. 


FORTY FOURTH PAPER. 


Problem 57. 

405. CUTT'NG PLANES: TO FIND THE PRO-| 

JECTIONS OF GIVEN POINTS IN A CYLIN-| 

DRICAL SURFACE; ALSO THE POINTS IN WHICH | 

A GIVEN LINE WILL PIERCE A OYLINDRICAL 
SURFACE. 





Fig 290, lett, 7, ks 13; represent a verti- | 
cal projection of a cylinder with circular | 
base, and mg nz its axis. Assume that 
through this cylinder is passed, at a given 
distance from its axis, and parallel to the 
same, a cutting plane a, 0,, perpendicular 
to the vertical plane of projection. Since, 
in this view, the cutting plane is seen stand- 
ing p2rpendicular to the vertical plane of | 
projection, we can only see, so to speak, the | 





| straight line parallel to the axis. 


mM, N; k, 1, the side k, 2, is always parallel 
to the side m, m,, it follows that the 
elements of the cylindrical surface are 
parallel] to the axis. If we now consider 
this rectang’e to be a cutting plane, then the 
line in which it intersects the cylindrical 
surface must be an element, and conse- 
quently the line of intersection must be a 





Again, Fig. 292, let the line m, c, repre- | 
sent the trace of the rectangle, and con-| 
sidering it to be acutling plane, we find tbat | 
in this position it will cut the cylindrical | 
surfsce in an element which is represented | 
by the point c,, its horizontal projection. | 
Now, assume the rectangle to be turned | 
around the axis m, until it occupies the | 


 bockcontel projections of a given point must 
lie in a line drawn perpendicular to the 
ground line A B, hence through the point p 
draw a vertical line p p,, and now, in order 


that is, the horizontal projection of the given 
point—in this line, we proceed as follows: 


to determine the position of the point p.— | 


Assume the projecting plane of the upper 


base of the cylinder to be turned around its 


trace g ¢ until it coincides with the p'ane of 
the paper; in turning this plane around its 
trace all the points in the plane will move in 
paths represented by lines drawn parallel to 
the axis mm. Hence, prolong the line n m 
towards X, ; on this line lay off a point m, ; 
the distance between m and m, must be 
equal to the distance between the ground | 


position represented by the trace m, a,; in|line A B and the center m,, in Fig. 294 
this position it will cut the cylindrical | From the point m, asa center, and with a) 
surface in the element a,. But through the | radius equal to me, describe the circle e, ¢, 
elements represented by the points a, and|9g3 *, ; through my draw a line ¢; gy perpen- 
Cc, We can pass & cutting plane represented | dicular ton k. Through the point p assume 


: ee 
by the trace a, ¢,; this plane, of course, will | 


be perpendicular to the horizontal plane of 


a cutting plane to be passed, parallel to the 
axis 2 m, and perpendicular to the vertical 


edge of the cuttiog plane, and tuerefore it| projection, and because these e!ements are | plane of projection; hence through the point 


must, in this projection, be represented | parallel to the axis, the plane a, c, must | 


simply by the line a, 4,; or, more strictly 
speaking, the cutting plane must be repre- 
sented by its trace a, b, (Arts. 229, 246); 
and, because the cutting plane is para lel to 
the axis, its trace a, 4, must also be parallel 
to the axis m, n,. Let us now remove the 
part a, 0, k, 1,, which has been separated 
by the plane a, }, and then find the hori- 
zontal and vertical projection, such as are 
shown in Figs. 292 and 291 of the remaining 
part 3 7, @, 5, of the cylinder. 

In these two projections (Figs. 291 and 
292), the part ¢, j, @, b, of the cylinder isto 
be represented as standing with the cutting 
plane parallel to the vertical plane of pro- 
jection. 

Draw the ground line A B. At acon- 
venient distance below, and parallel to the 
ground line, draw a line ey g, (Fig. 292); 
from a point m, as a center on the line e, 9, 
describe a circle a, i, c, whose diameter 
€, J2 is equal to theline 7, k,. Through the 
center m, draw the vertical line 0, 7, m ; 


on this line, below the center a ee 


al; 
AGE 

iy 

HI 


V3 Ms; ¢ 














nee 





m,, lay off a point o,; the 
distance between the center 
m, and the point 0, must be 
equal to that between m, 
and a, in Fig. 290. 

Now, because the cutting 
plane is to be parallel to the 
vertical plane of projection, 








Fig. 291 





| 


Fig. 290. 














draw through the point 0, a 
line @, Cy, parallel to the 








E M3 b; ds 





ground line A #B, cutticg 4 
the circumference a, 7, ¢, in 

the points a, and ¢,. The } 
line @, ¢y, represents the 
horizontal trace of the cutting / 
plane, and the points a, and 


Cy represent points in the | 
elements in which the cut- \ | 

ting plane intersects the cylin- N 

drical surface. Draw the = 
vertical projection e fg h Fig 


of the cylinder (Art. 801) as 


shown in Fig. 291. Through the points a, 


|also be para'lel to the axis. 


B 





p draw a line } as parallel ton ky ; the line 
b ay willrepresent the trace of the cutting 
plane, and this plane intersects the cylin- 
drical surface in the element 6a, which 
contains the point p. In Fig. 295 
we see that the cutting plane inter- 
sects the circumf:rence es ¢s gg *s in the 
points a; and c,;; the point a, represents 
the extremity a of the element a 0; the 
point c, represents the extremity of the ele- 
ment coinciding with, and hidden by, the 
element ad. Through adraw the vertical a 
dy, cutting the ground line A B inthe point 
t; from ¢, on the line a ay, lay off a point 






a 


\ | Fig. 293. 
| h | | 





~ 


Fig. 294 


Therefore we|a@, ; the distance between the points ¢ and 


and c, draw the vertical lines a, a and ¢, c, | conclude that all cutting planes which are | a, must be equal to that between the points 


cutting the basesegand f / in the points 
a,,bandc,,d; the line a 0 will be the ver- 
tical proj+ction of the element which is rep- 
resented by the point a, in F.g. 292; the 
line ed will be the vertical proj<c ion of 
element which is represented in Fig. 292 by 
the point ¢,. The lines a } and ed represent 
those elements in which the cutting plane in- 
tersects the cylindrical surface. It may also 
be remarked that the line a 2 (Fig. 291) and 
the line a, 6, (Fig. 290) represent one and 
the same element, and the line ¢d repre- 


parallel to the axis—and whether these cut- 
ting planes do or do not pass through the 
axis makes no difference—will always in- 
tersect the cylindrical surface in two ele- 
ments, that is to say, the cutting planes 
parallel to the axis will always intersect the 
cylindrical surface in straight lines p:rallel 
to the axis of the cylinder. This pri: ciple, 
although very simple, is an important one, 


and should be remembered, bc cause, as will | 


her after be seen, that often, for the purpose 
of loca'ing points or finding the projections 


|aanda,. If the drawing has been correctly 
made, the point a, will lie in the ellipse, as 
}it should do. The points a, a, @, represent 
ithe same extremity of “the element a 0. 
| Through a, draw a line a, d, parallelto A B 
‘and cutt ng the line p p, in the point p, ; 
this point p, will be the horizontal projec- 
| tion—which was to be found—of the given 
| point in the cylindrical surface. 
The line a, 0, is the borizontal projection 
of the element repr: sented by the line a 4, 
and therfore the horizontal pr »jection p, of 


sents an element which in Fig. 290 coin-| of points we employ these cutting planes ; | the given line must be in the line a, },, and 


cides with, or is hidden by, the line a, »,. 
According to Art. 294, the cylindrical 


thus, for instance: 
406. Let e fg hk (Fig. 293) be the vertical, 


| since the point p, must also lie in the ver- 
tical p ps. it follows that the point in which 


surface, shown in Fig. 290, can be generated | and #, j, *, /, (Fig. 294) the horizontal pro-| the lines p p, and a, }, intersect each other 
by the rectangle m, n, k, /,, turning around | jection of a cylinder standing in an oblique | must be the point sought. 


its side m, m,; this side will be the axis of the 
cylinder, and the line &, 7, will g+nerate 


positi n, with its axis parallel to the vertical 
| plane of projecticn. Let the point p repre 


408. Draftsman’s Method.—Since on work- 


|ing drawings the ground line A B is not} 
the cylindrical surface. Again, according | sent the vertical projection of a given point | shown, and in order to save time the drafts- | 


to Art. 298, a line in the cylindrical surface, |in the cylindrical surface, and A #B the} man simply draws the vertical line pp,, cut- 
coinciding with the side #, /, of the gen-| ground line; it is required to find the hori-| ting the center line f, g, in the point uw. 


erating rectangle, will be an element of the 
cylindrical surface. Since in the rectangle 


zontal projection of the same given point. 
| According to Art. 227, the vertical and 


wnt, 





then on the line p p, from the point u he 


| lays off a point p,, the distance between the | 


point wv and p, is made equal to that be- 
tween the points 7, anda,. This construc- 
tion, as will be perceived, is based on the 
same principle previously exp'ained. 

409. Take another example: Figs. 296, 
297. Let a bcd represent the vertical, and a, 
ey f, hy the horizontal projection of acylin- 
der; 7 k and j, &, the projections of a given 
line passing through this cylind>r, it is re- 
quired to find the points in which the 
line will pierce the cylindr‘cal surface. 

When we remember that the horizontal 
and vertical projections of a po‘nt must lie 
in a line drawn perpendicular to the ground 
line (Art. 227), the solution of this problem 
becomes very simple. In Fig. 297 it is 
plainly seen that the line j, 4, pierces the 
cylindrical surface in the points m, and J,. 
The vertical projections of these points 
must lie in the line j & (Fig. 296), and also 
in the vertical lines drawn through the 
points m, ?,. Therefore through the 
points m, and 7, draw the vertical lines 2, 
ls and mm, mg cutting the line j & in the 
points 7and m, these points will be the ver- 
ical projections of the points in which the 
given line pierces the cylindrical surface. 

The correctness of this solution can also 
be proved by assuming a cutting plane per- 
pendicular to the horizon al plane of pro- 
jection to be passed through the line 7, ky. 
This cutting p.ane intersects the cylindrical 
surface in two elements containing the 
p»ints in which the given line pierces the 
| surface. These elements are represented in 
Fig. 296 by the lines /; 7, and ms m,, and 
can be obtained by drawing through the 
points 2, and m, vertical lines cutting the 
bases in the points 7,, 2, and m,, m4. 
Now, since the cutting plane 
contains these elements, and 
also the given line, it follows 
that the points /and m, in 
which the line j & intersects 
the elements, must be the 
vertical projections of the 
points in which the given 
line pierces the cylindrical 
surface. 

The part of the line 7 & 
lying bet ween the points 7 and 
m (Fg. 296), and also that 
between /, and mz, (Fig. 207 
must be dotted, because 
this part of the given line is 
hidden. 

Directions.—In the space 
marked 57 draw the vertical 
and horizontal projections of 
a cylinder8 inches in diame- 
ter and 10 inches high. The 
axis of the cylinderis to be 
parallel tothe vertical plane 
of projection. Use a three- 
inch scale. In the vertical 
projection draw a line j &, 
making any angle except a 
right angle with the element 
ab. In the horizontal pro- 
jection draw a line j, kg, 
making any angle, except a 
right angle, with the center 
line a, c,. Assume the lines j & and 
js ky to be the vertical and horizontal 
projections of a given line, then find the 


given 





points in which this line will pierce 
the cylindrical surface. After these points 
have been found, d:termine the  cor- 


rect length of that part of the given line 
which lies between the points (//) and (m my), 
or in other words find the correct distance 
between the points in which the given line 
pierces the surface. 

When tne proj ctions j & and 7, k, of a 
given line are oblique lines, as shown i 
Figs. 296 and 297, the correct length of the 
given line cannot be seen (Art. 241). 

Consequently, to find the correct length 
of that part of the line which lies inside the 
cylindrical surface, we must use one of the 
methods given in Problem 40. This con- 
struction should also be drawn in gpace 56. 


ee 
We believe it would be entirely within 
bounds to say that several t mes more lives 
are lost in New York by elevator accidents 
than by boiler explosions. Why this is so 
is an interesting subject for inquiry. 
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of the various kinds of machinery designed 
= ‘and built by the upper classmen. This is 
The cuts, Figs. 1 and 2, show a flask | the ‘‘ manual training course.” A group of 
clamp for moulders, which is quite simple | the exercises of this course, selected as 
in construction, and can be very easily and | typical examples, has been arranged and 
quickly applied and removed. photographed for us by Mr. Anderson, the 
The short lever at the back, Fig. 2, is at-| foreman of the shops, and is sent us by 
tached to a short section of a double-thread- | Prof. Morris, the Professor of the Mechanic 
ed screw, the threads of which engage with | Arts, through the director, Dr. Thurston. 
the teeth shown on the back of the sliding | This group we have reproduced, and show 
piece, so that, when the screw is turned | in the accompanying engraving. 
one way or the other, it tightens or loosens Taking up the exercises one by one, in 
the clamp. the order of the numbers attached, we can 
Toenable the clamp to be quickly set to follow the course of instruction for the first 
suit any size flask, the threads on one side | part (nearly half) of the course. 
of the screw are cut off, so that when this} No. 1 is an exercise in chipping, filing 
part of the screw is brought next the sliding | and finishing. This block, rough from the 
piece it can be slipped freely in or out to| foundry of the college, and from the hands 
any desired length, when a part turn of the | of the students in that department, comes 
lever brings the teeth into engagement and | to the new hand in the machine shops with 
locks the clamp. /no other preparation than the removal of 
The maker states that no fitting is required | the sand adhering to it on its withdrawal 
on the clamp, all the parts being cast to go| from the flask in which it wascast. The 
together. The maker is J. W. Dennis, Buf- | edges must be chipped straight and even, 
falo, N. Y. }and very smooth; the corners must be 
2 | sharp, and exactly square ; the surfaces must 
Elementary Practice in Iron and Steel | be made even and plane with the chisel and 
Working at Sibley College, Cornell | straight-edge; and the final finish, which is 
University, Ithaca, N. Y. only given on alternate sides, must be as 
perfect as draw-filing and patience can make 
It is a fact quite beyond question that the|them. Failing at the first attempt, the 
subject of manual training—and by manual | student must try again and again, if nec- 
training we mean the kind of education | essary; and he is not allowed to take up 
that fits men to do something with their) No 2 until No. 1 has passed inspection by 
hands—is considered of the first importance | the senior instructor. 
by those interested in the education of the| No. 2is a planer exercise, in which the 
young men of the country. The feeling in | surfaces of a casting about 8” x3” x 24” are 
this respect has been intensified by efforts | planed square, grooved as shown, and 
in the same direction in England and | brought exactly to scale and dimensions, as 
Germany, and to such an extent is this true , indicated by the drawing with which the 
that this kind of education is very generally student is furnished. The drawings are 
being introduced into the common school made by members of the ‘‘ Freshman” 
system of the country. While it may be class, and blue-printed by them for use in 
true that in our public schools something in | all the shops, from the elementary wood- 
the way of a foundation for manual train- | working to the final construction of lathes, 
ing may be laid, it must be apparent that engines and other machinery. 
little more than this can be done. Toat-| No. 3 is a lathe exercise in heavy cutting, 


Ro}l-Over Flask Clamp. 











tempt this to anything like the extent which | and turning to gauge from the drawing, and 
over-sanguine people seem to 
believe possible, would be a 
manifest damage to our com- 
mon school system, which 
the mass of the people will, 
very properly, resent. These 
schools are established for 
quite another purpose,” and 
educational efforts in} them 
should be in a general, rather 
than in a specific direction. 
But there is abundant op- 
portunity for manual training 
in our excellent technical 
schools, and those who con- 
trol these schools are showing 
an intention to place them in 
accord with the popular will 
in this respect, by imparting 
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instruction in the direct line 
of practice. In these schools 
it has, very properly we 


think, come to be considered 
that education, apart from its 
practical industrial value, is 
of secondary importance ; in 
other words, that education, 
in the popular sense of the 
word, must go hand in hand 
with practice ; that education 
that aims to show why certain 
results will obtain should 
be wedded to education that shows in some 
degree how to obtain these results. The 
course of our technical schools in regard to 
this cannot fail to commend itself to every 
one, and it should be a matter of congratula- 
tion that these schools have been placed in 
the front rank, ascompared with any similar 
schools in the world. Theory and practice, 
when properly yoked, go hand in hand, and 
this is more fully appreciated to-day than 
ever before. 

As typifying, in some degree, the work 


a 


with the help of the standard gauges, of 
which a full line are in the storeroom, some 
purchased and many made in the shops by 
the students themselves. In Nos. 4 and 5 
the last exercise is cut into several parts, 
and finished, as shown, thus giving practice 
in boring, fitting, cutting-off, ete., 
These pieces, as in No. 4, are required to be 
so well fitted that no shake of the one in 
the other can be detected, yet be so easy in 
fit that only the air pressure resists their 
separation. No.6 is an exercise intended 


etc. 


done in our technical schools, we have to give good practice in calipering. Certain 
been favored with an outline of the in-| parts are turned to size, a specified varia- 
troductory work of the Sibley College tion being allowed; other parts are expected 


of Cornell University, pursued there in the 
iron working shops, as preparatory to the 
advanced work of design and construction 


to be made absolute fits; still other sections 
must be given the exact form and _ size 


shown in the drawing, as measured by the | 
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Fig. 1. 


Fiask CLAMP. 


Fic. 2. 


standard gauges, and filleted, worked to a. 
shoulder, etc., etc., until the whole piece 
takes the shape and sizes seen. This piece 
is used later in the production of still other 
work. No pieces are lost; every part and | 
piece is made useful in some part of the | 
subsequent work. Were not these precau- 
tions taken to avoid loss, the cost of in- 
struction,now reckoned as but about five dol- 
lars per term for materials, would be largely 
increased. 

Exercise No. 7 is one which gives prac 
tice in centering, securing parallelism of 
crank with crank, and in both milling and 
turning to size and exact form. The stu- 
dents who can do this bit of work satisfac- 
torily are well advanced, but they are not 
allowed to stop here. No. 8 is a somewhat 


similar exercise, but rather more difficult. 
One piece is turned from several centers ; 
being centered first to turn the shaft, then to 
turn the two cams, both of which must be 
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set exactly right in respect to the line of the 
Their eccentricity 
No. 9 is a hand wheel for one of 


shaft and to each other. 
is $ inch. 


the speed lathes built for the shop. 
practice in chucking, boring 


It gives 


=) 


the production of circular sections of rim, 
and nice little touches in getting the several 


turning, and 


correct relations of contact 
The twenty lathes lately 
constructed for the new extensions are fitted 
with samples of this piece. The 
must be as acceptable as the working to 


members into 


and symmetry- 
finish 


size. 

In No. 10 the work is done entirely with 
hand-tools, and brings out the native talent 
of the novice—if he has any 
success. Thumb-screws and 
pattern find many uses. No. 


with good 
nuts of this 
11 illustrates 


|'or onthe Brainard tool. 
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the screw-cutting exercises, and the produc 
is another contribution to the stock in th 


store rooms. Round, slotted and hexagona 
heads are produced, giving practice on th 

lathe and the milling machine, and in th 

adjustment of the latter, such as find man 

applications, later, in the work of the grad 
uate. No. 12 is a job in facing nuts—on 

with which the old-fashioned apprentice wa 

sometimes made altogether familiar by 
weeks or even months of constant practic 

The nuts are faced on the lathe with ‘‘wate 

cut,” and milled off on the milling machine 

The thread is tapped in the smaller sizes 
but is turned out with tools made by th 
students in the blacksmith shop, in the cas: 
of the larger ones. Square thread-cuttiny 
is illustrated by No. 13, and this gives exer 
cise in both lathe and drill press work, the 
latter in getting the two holes in the head o! 
the right size, and in exactly the right rela 
tion as to position. This piece, when fin 
ished, makes the screw of a screw-jack, 
numbers of which are made in the Sibley 
College shops. No. 14 is an exercise in 
chuck-boring, lathe-turning and gear-cut- 
ting on the Brown & Sharpe milling machine 
The cutters used 
are made by the students, as another exer 
cise in the shop, and in tempering. No. 15 
is a steel mandrel, to be turned to rough 
size, hardened, and then ground to the pre- 


| scribed finished standard. No. 16 and No. 


17 are exercises in turning in steel, finish- 
ing, with taper shank, straight and “spiral” 
fluting, hardening, grinding, backing off 
and tempering, and thus making a finished 
tool of standard size, as a contribution to 
the stock. 

Nos. 18and19 are millsof different pattern, 
giving exercises in the use of the milling ma- 
chine andcutters. No. 20 is a good exercise, 
producing a reamer by just such work as 
No. 16. No. 21 isa sizing tool, a simple but 
profitable bit of practice. No. 22 is a group 
of exercises in making twist-drill cutters of 
a pattern devised by Mr. Anderson and 
adopted for general use in appropriate 
work. A formula is given 
the student from which a 
templet is made, to be used 
in turning a_ blank, from 
which blank the teeth are then 
cut in the milling machine. 
The teeth are next dressed 
off with a file, hardened, 
ground and tempered. The 
peculiar form of cutter shown 
gives a perfectly straight lip 
to the drill cut. No. 23 isa 
construction adopted for 
drills larger than 1} inch. A 
taper socket is first made, 
this are fitted the 
drills, the hold being secured 
by means of the pin and slot 
seen in the _ illustration. 
These tools are found to work 
well, and there is compara- 
tively little trouble experi- 
enced in hardening and tem- 
pering them. 


and on 


As an exercise 
in practical construction they 
are valuable. So well, we 
are told, the students 
drilled, before coming to this 


are 


work, that it very rarely hap- 
pens that one is spoiled in 
the making. 
taper-socket 


No. 24 shows a 
reamer, con 
structed on the same plan and giving a sim 
ilarly excellent exercise in tool work. No. 
25 is also an exercise in the making of twist- 
drills, of smaller sizes, and illustrates the 
standard drill of the Sibley College shops. 

What we have shown by no means con- 
cludes the list, but are given as samples, 
and to show the drift of this educational de 
partment of the college. 

a 

It is said that a finely polished lusterless 
surface can be produced in steel by rubbing, 
after tempering, on a smooth iron surface 
with some ground oil-stone till it is perfectly 
smooth and even, after which it should be 
laid on a sheet of paper, and. rubbed back- 
wards and forwards till it acquires a fine 
dead polish.—Hngineering. 
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Blount’s Automatic Water-Gauge Valve. 


This valve has a play on the stem, and can 
therefore be screwed tight against the seat, 
held away from the seat, or put into position 
to work automatically. 

In the latter case the screw head in the 
edge of the wheel is always on a line with 
the mark on the shell. 

When, by the breaking of the glass tube, 
the pressure is removed from the top of the 
valve, the latter rises on the stem and 
itself at once; therefore the pieces of 
fall, instead of being thrown around. 
valve itself is under perfect control 
the outside by means of the stem, there- 
fore by screwing the latter up and down 
sediment can be easily dislodged and blown 
out. 

The stuffing box is in two parts, so ar- 
ranged that any packing may be applied, 
and also easily removed, so that no time is 
wasted in setting anewtube. In blowing 
off, the valves should be held away from the 
seats. 

The manufacturers are the Wentworth 
Manufacturing Company, Boston, Mass. 
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Spur Wheel Moulding from a Segment 
and Spindle, 


By 8. Bo.ianp. 

No foundry should be without good facili- 
ties for moulding circular castings with 
sweeps; for if the necessary rig was always 
on hand, numerous methods would suggest 
themselves to the founder, whereby much 
would be saved both in time and lumber in 
the making of many such castings. 

Much loss is suffered by some firms be- 
cause of the supposed cost of preparing the 
spindle and its adjuncts for this class of 
work, but Iam persuaded that this suppo- 
sition is purely imaginary, as I shall attempt 
to show. 

All that is needed to secure good work by 
this method is to have the spindle of suffi- 
cient strength to support the sweep, and re 
sist the thrust whilst it is being forced 
round. 

Fig. lis a plan of the center required, 
and Fig. 2 is a sectional elevation of the 
same with the spindle set in; its dimensions 
are as follows: Arms, 2 feet radius, 9 inches 
wide, 1 inch thick allthrough. The spindle 
shown is 2} inches diameter, tapered to 14 
inch along 13 inches of its length at one end, 
so that, the hub in the center being 12 inches 
deep, linch of the spindle will protrude. 
Have the spindle no longer than is absolutely 
necessary to allow of 9 inches below the cast- 
ing to top of center, and as much above the 
mould as will allow of the sweep being firm- 
ly attached, as shown at Fig. 3. 

Let the spindle be turned and tapered in 
the lathe, and after moulding the center (in 
open sand) set it on end in the hub, press- 
ing it down about 1 inch, taking care not to 
have the center reach above the taper when 
cast. To insure an easy withdrawal of the 
spindle, have a little tallow melted thin, 
with which to cover the taper end; over 
this sprinkle a little fine parting sand, and 
be careful, when pouring the center, not to 
direct the stream of iron against it. Another 
important feature is to have the spindle at 
right angles with the center. 

By referring to Fig. 3, it will be seen that 
two kinds of arms are shown for securing 
the sweep. The one shown at A will doubt- 
less recommend itself to most moulders, on 
account of there being no machine work 
1eeded in its construction. The one at B 
needs boring and also fitting with a 
screw; it is less troublesome to set, but it 
must be remembered that it can only be 
placed on and taken off by passing over the 
top of the spindle, whilst the one at A can 
be released on any part of it, by simply 
knocking out the key. Fig. 4 shows a bush- 
ing or collar to be screwed fast to the 
spindle when it is thought best to turn the 
arms loose on the spindle, as is sometimes 


set 


the case. 

The spur wheel illustrated in this article 
is about 6 feet in diameter, 12 inches deep, 
’ inches center core, and, hub_ 14, inches 


seats | 


from | 


| deep, 4 inches thick; the arms have a center 
| web and come flush with the rim, as shown 
| in elevation on right hand half of Fig.5. For 
such a wheel the center must be sunk 2 feet 
below the floor, and to set it securely, let the 
|}end of each arm rest on an iron block or 
weight firmly bedded down. This done, a 
hard bed is made level with the floor and 
swept off as seen at Fig. 3. The sweep and 
arms are now removed and a washer pattern, 
same diameter as the hub, and as thick as 
the distance the hub extends past the face 
(which in this case is 1 inch) is slipped over 
| the spindle; the hole in centerof washer be- 
ing made to fit the same, to insure a correct 
match with the cores. The cope is now 
‘rammed over the surface and staked at the 
corners; these stakes must be protected 
during the process of moulding the wheel, 
so that the cope, when closed, will be sure 
to rest in its original position. After the 
cope is lifted off and finished, a hole of the 
requisite dimensions must be dug and the 
| washer again slipped over the spindle, point 
downwards, and bedded correct to depth. 
| This can be accomplished either by marks 
| made on the spindle, or from two points 
set in the joint to the cope sweep, on which 
a straight-edge can rest. ~ 
The bottom bed can now be swept off 
similarly to the top, only that more care is 
needed to have the parts which form the 
casting as true as possible. I am aware 
that in ordinary practice all that is now re- 
quired is to place the dry sand teeth cores 
in position, and set in the arm cores, also 
made of dry sand: but a large experience 
in this class of work has convinced me that 
it is impossible to make a true spur wheel 
by this method; for, however careful we 
may be to avoid it, the ugly fact still re 
mains, that no two cores are alike; conse- 
quently, the wheel must be untrue through- 
out itswhole circumference, and is therefore 
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WATER GAUGE VALVE. 


untrustworthy. Spur wheels thus made 
usually have short lives, and such as do not 
crash during the first few revolutions are 
broken piecemeal, the faulty teeth snapping 
off from time to time, to be replaced by 
wrought-iron ones at considerable cost. 
Fig. 6 will explain a method which obvi- 
ates the difficulties spoken of. The corebox 
A for the arms is made so that the outside 
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shall correspond with the thickness of the 
rim: on this the teeth must be secured, and 
the best way to effect this is to dovetail 
them on, so that they can be removed when 
not in After laying out the arms 
bed down lifting plates shown in plan at B, 
Fig. 6, and in section at A, Fig. 5. The 
pattern can now be placed over and the 
cores rammed. I have shown a core ready 
for lifting away at (, Fig. 6; when the 
cores are all out, the way is clear for mould- 
ing the teeth. In this drawing I have pur- 
posely left out the spindle, that I might 
more clearly explain the arrangement for 
setting the teeth. The pattern sets back a 
little from the spindle, but an iron guide D 
is let in, which fits accurately and clips the 
spindle. This guide has a slot hole in it, 
through which a good screw secures it to 
the pattern. By this method the pattern 
can be moved in or out if it should be found 


use, 


necessary to alter the diameter. This, of 
course, will be discovered when the seg- 
ment has been tried all round. Be sure of 


a well defined mark all round the teeth be- 
fore commencing to ram, and set the seg- 
ment to them accurately each move that is 
made, and the result will be a comparatively 
true wheel. 

The drawing shows the segment as hav- 
ing been rammed once and moved around; 
the side of tooth is set against the sand at 
E and also to the tooth mark at F. When 
the teeth are all rammed the spindle can be 
taken out and a piece of waste thrust in the 
center hole, over which sand can be rammed 
firmly, level with the bottom of core print. 
| The advantage gained by ramming the 
'cores on the bed will be appreciated when 
the mould is ready for closing, as the feet 
will guide them to their respective places 
| with absolute correctness. Another advan- 
tage is that cores and outside, being made 
from the same pattern, insures an exactness 
which cannot be expected by any other 
method. 

Should it be required to cast a shroud 
over the teeth on the top side, cut the cope 
sweep to correspond with the form and po- 
sition of the shrouding; this will leave a 
sand pattern, as it were, the imperfections 
of which can be made good by finishing to 
a short segment pattern when the cope 
is lifted off. But should the shrouding be 
needed on bottom side as well, it will then 
be necessary to put back the bottom sweep 
(after the cores are all out) fitted with a 
tongue which will not only form the shroud- 
ing, but will also strike out clearance suffi- 
cient to allow of the segment being with- 
drawn after the teeth are rammed over it as 
shown at B, Fig. 5. 

A good method of making the segments 
to be used in forming the bottom shrouding, 
is to halve them along their length so that 


they fit wedge form at the ends, the top 
half to have its thickest edge to the front ; 
this of course allows the upper half to slide 
down the incline, freeing itself from the 
teeth as soon as it is touched; a desideratum 
to be appreciated. My meaning will be seen 
at once by consulting Fig. 5, at 

The space at B, Fig. 5, will of course re- 
quire filling up after the teeth are all 
rammed; this can be accurately done by 
using a segment made to clear the teeth 
when it is drawn out. The teeth will 
serve as a guide to set it by, and a few holes 
can be bored, through which spikes can be 
thrust to hold it in place whilst the sand is 
being pressed against it. 


2 a 


Angus Sinclair, in the National Car and 
Locomotive Builder, thus refers to a new 
valve gear on the B., C. R. & N. railroad: 


The new valve motion is the Grimes 
radial gear, and is the invention of a St. 
Paul machinist. It in use on several 
stationary engines about St. Paul, and gives 
eminent satisfaction. It has been applied 
to a Brooks mogul belonging to the B., C. 
R. & N., but bas not been in service long 
enough to demonstrate what it will do, al- 
though it promises to do very well. The 
motion for the valve is taken from a single 
eccentric. The eccentric strap-rod works 
upward at right angles to the center line of 
motion, and operates a block moving in a 
slotted link attached to the tumbling shaft. 
The angle at which the link is set deter- 
mines the valve travel. By the arrange- 
ment, which has remarkably few parts, the 
valve receives the quickest motion to open 
and close, of anything [I have ever seen 
operating a single valve. 
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Stress in a Rope. 
Editor American Machinist: 

Glancing hastily at your reply of January 
28 to E. G., Philadelphia, about stresses in 
a repe passing over a sheave, it occurs to 
me that E. G.’s friend may have had in mind 
a case illustrated by the accompanying 
Figs 1 and 2. 

Suppose a man weighing 100 pounds sus- 
pends his whole weight from a sheave by 
taking hold of the ends of a rope passed 
over a sheave, one end in each hand, as in- 
dicated in Fig. 1. The pull on all parts of 
the rope (neglecting weight and stiffness of 
rope and friction of pulley), will, in Fig. 1, 
be balf of 100 pounds—50 pounds, and that 
on the short repe supporting the pulley will 
be 100 pounds, for it sustains the entire 
weight. 

But if the man fastens one end of the 
rope to the nail, and suspends his whole 
weight from the other end of the rope, as 
in Fig. 2, then there is a strain of 100 pounds 
in all parts of the rope, and the short rope 
supporting the pulley will bear 200 pounds ; 
for the downward reaction of the nail, 
which is required in order to balance the 
weight of the man, acts on the rope as a 
second weight of 100 pounds. In fact, the 
stresses would remain the same if we untied 
the rope from the nail, and attached to that 
end of the rope a weight of 100 pounds. 

If, therefure, the long rcpe in Fig. 1 were 
capable of sustaining only 75 pounds pul), 
or if the shcrt rope were capable of sus- 
taining only 150 pounds, then the man 
would fall when he adopted the expedient 
shown in Fig. 2. 

The foregoing follows from the princ'ples 
stated in ycur answer to E. G. 

Fig. 3 merely illustrates the stresses in case 
the two parts of the rope are not parallel. 
The man weighs 100 pounds, as before. 
Draw the vertica! line a } one inch long, and 
upon it, as a diagenal, draw the parallelo- 
gram achbd. Then for every inch inad or 
ac there will be 100 pounds pull thrcughout 
the rope. Bs NG te 


A Reminiscence, 
Editor American Machinist : 

In May, 1857, I was the only machinist 
regularly and steadily employed, as such, in 
the watch and watch-case industry in the 
United States. In thirty-one years there 
has grown up an industry which employs 
over 700 machinists to make and keep in 
repair the watch and watch-case machines 
and tools. 

In May, 1857, there were fifty operatives, 
making five watches per day. Now there 
are at least 8 000, who are turning out 5 000 
movements per day, and case factories, 
turning out as many cases, with $10,000,000 
of capital in tne movement manufacture 
and %5,000 000 in case manufacture; also 
#200.000 in watch tool and michine manu- 
facture. Ali this has been developed in 
thirty years, and to-day England is looking 
to us to know how to make watches, as, 
thirty-five years ago, she came to learn how 
to make guns. A. WEBSTER. 


Removing Iron Turnings fron Babbitt 
Metal, 
Editor American Machinist: 

If ‘A. B. C.” will simply melt his mixture 
of babbitt metal and iron turnings, he can 
pour «ff the babbitt and leave the iron in the 
ladle. I have tried it, and the separation is 
as thorough as could be desired. 

F. B. Hamitron. 


Editor American Machinist: 

“A. B.C.” can take the iron chips out of 
his babbitt with a horseshoe magnet, if he 
has but a small amount. If in the business, 
and has large quantities, there are machines 
that will do it cheaper. 

W. E. Crane. 

Waterbury, Conn. 

Editor American Machinist : 

In your issue of Feb. 11th “‘A. B. C.” wants 
to know how to remove iron turnings from 
babbitt metal. If he will melt the babbitt 
metal he will find that the iron and other 





AMERICAN MACHINIST 


Fesrvary 25, 1888 





dirt will rise and float on top, then he can | man or engineer cannot read too many good of the cure. A cure is good enough for 


skim off the top, and his babbitt will be | books on the locomotive. | 
left clean. | 


O. AKERLEY. 
Editor American Machinist : 
“A, B. C.” can remove the iron turnings 


from babbitt metal by heating in a ladle, |Macuinist for thawing out pipes reminds 


WY. 
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Srress IN A Rops. 


After the fusion point is reached, add alittle 
oil or resin; the iron, being a lighter metal 
than the babbitt, can be skimmed off the 
top, leaving the babbitt clean. 
Wo. H. BaKer. 
[We have received many more letters on 
this subject to the same effect as those pub- 
lished above. } 





Hardening Cast-Iron. 
Editor American Machinist: 


Looking over the ‘ Questions and An- 
swers ” in the AMERICAN Macurnist of Feb. 
4, 1888, I find your answer to question 51, 
which reads as follows: ‘Is it possible to 
case-harden cast-iron?” A.—‘‘ Not that we 
are aware of.” 

To-day I had to turn 16 cast-iron rollers, 
all of which needed case-hardening, as 
otherwise they would wear off too fast. 
We case-harden cast-iron by heating it to a 
good cherry red, apply potash, and dip it 
into the water, the same as we do for 
wrought-iron. I send you one of those 
rollers for inspection. 

Talking to the foreman about this matter, 
he said that he knew how to case-harden 
cast-iron ten years ago. He also told me 
that he once saw a cast-iron planer tool 
post, which was case-hardened. 

Lovis Kunz. 


[The roller spoken of by our correspond- 
ent is about 1} diameter by }’’ wide, and 
has the outward appearance of case-hard- 
ened wrought-iron. It is quite hard, not 
only upon the surface, but upon breaking it 
we find it hard all the way through, so that 
it cannot be filed. The fracture has the 
appearance of ordinary castiron. Thus it 
would appear that this is a method of 
hardening cast-iron, which would probably 
be useful in many places, but it is nota 
case hardening process, according to the 
generally accepted meaning of the term. | 


Becoming Locomotive Engineers. 
Editor American Machinist : 


I see in the Question and Answer column 
lately there have been inquiries from boys 
wishing to become locomotive engineers, 
asking what would be the best course for 
them. You answered by telling them to study 
books, and work in the shop, but you said 
nothing about firing. Now I think the books 
and shop are all right, but at thesame time 1 
think a man should never be allowed to run 
on any road unless he has fired fcr two years 
atleast. I never worked in the shop, but I | 
fired four years, and read all the books I | 
could get on the subject, including Modern 
Locomotive Construction, now running in 
the AMERIOAN MACHINIST. 


Williamsport, Pa. F. M. Banks. 


[Our correspondent is right about the 
firing part. The answer to the question to 
which he refers was to a boy of 16—too 
young to begin firing—and the answer aimed 
to tell him how to get on the footboard, 
where his first work would, or should, be 
firing. The course of our correspondent 
was an excellent one. A locomotive fire- 
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most cf us. 

Why a new invention nearly always saves 
exactly 25 per cent. or exactly 50 per cent. 
over the old way is another mystery. But 
when the invention saves 100 per cent. | 
know just what to do—let the saving be 
done in the other man’s establishment. 
When the inventor says that he can save it 
all—100 per cent.—I know that he is draw- 
ing on his imagination when facts fail. 

Running a lathe backwards, with the 
tool upside down, can hardly be called 
cure. Ivisonly aremedy. It is a sort of 
sleeping powder or an opiate.- However 
long we run the lathe backwards, we have 
not cured it of chattering, because no sooner 
do we run it forwards, than it again com. 
mences to chatter. 

However rigid the lathe, however wel! 
fitted the bearings, however tight the boxes 
upon the bearings, the spindle will always 
be more firmly bedded in the front box 
when the tool is cutting downwards than 
when the tool is cutting upwards. 

at one end and not go too fast. Too much | Y “4 gent a we _ peg. oe: 
hurry will sometimes thaw the middle and z ‘ gpa Dbyrae “i _— aa oe 
blow ice plugs out of the ends, likea ramrod | oy = eee Ere: ome. See fide 
fired from a gun, which is uncomfortable | Se Tae een See Bot 
threaded. J ARNO. 


for whosoever is in range. a 
_——- — © D> eo 


Shop Notes. 





Ice in Steam Pipes. 
Editor American Machinist : 
The various plans given in the AMERICAN 


me of the practice at a rolling mill in Central 
New York. There the plan is to uncouple 
the pipes into convenient lengths and shove 
them into the furnace. This is an efficient 
plan, but care should be taken to commence 





Fig. 3 
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Prentiss’ **Rapid Transit’? Vise, 








No. 2. We illustrate herewith a new style of vise, 


recently brought out by the makers of the 
well known Prentiss’ vise. 

In this vise the nut is so arranged as to 
open and clcse at will, to enable tne vise to 
be quickly set to receive work of any size, 
avoiding the necessity of turning the screw 
| for tuat purpose. 

Fig. 3 shows the general appearance of the 
vise, ard Fig:. 1 and 2 its construction. It 
will be seen that the nut is divided horizon- 
was not chattering. I asked the foreman) Se 


* part of the nut is prolonged downward, to 
what he thought cf it. He said that, when | ¢orm a rectangular slide, which fits into a 


recess formed in the body of the vise for 
‘that purpose. Between these two slides the 
‘operating bar” B passes. On each 
side of this bar are lugs, which are 
inclined to suit the angle of, and 
fit into, the inclined grooves @, 
one of which is cut in each slide 
or part of the nut. The grooves 
are inclined in opposite directions, 
and a movement of the bar B 
lengthwise raises one part and de- 
presses the other, thus opening or 
closing the nut. On the lower 
side of the bar there is a notch D, 
by which it is held in the position 
shown, until the jaw is set at the 
required point, when, by raising 
the bar slightly, the hook is disen- 
gaged and a spiral spring moves the 
bar in, closing the nut. By drawing 
out the bar uniil the hook catches, 
the nut is opened. By this con- 
struction simplicity is secured, and 
the advantages of a rapid transit 
vise secured, without in any way 
impairing or interfering with its 
efiiviency as an ordinary screw vise. 

As the cut indicates, the casting 
is so formed as to support the nut 
close to the screw, on the side from 
which the strain comes. This feat- 
ure is al-o applied to coach makers’ 
vises, as well as the kind shown in the 
cut. They are furnished with either sta- 
tionary or swivel bottoms, as desired, and 
are manufactured by the Prentiss Vise Co., 
New York. 





The lathe was running backwards. The 
turning tool was upside down. The work- | 
man was turning a piece of work that was | 
fastened to the face plate. 

To my question why the lathe was run- 
ning backwards, the workman answered, 
‘* To stop its chattering. I have often tried 
—always with success. It is a common 
thing in shops where I have worked.” 

This was a new ideatome. The lathe | 





running forwards, the lathe did chatter. 
After getting seated in the car, I told this | 

















PRENTISS VISE Co's “RAPID TRANSIT”’ 


to my acquaintance over the way. It was | 
new to him, yet he did not like it. He said: 
“It is an admission of working on a poor 
tool. I would suggest tightening up the 
bearings of spindle, as it is well known that 
any job can be done god enough when the 
lathe is in proper condition for that work. | 
Better have more preventive and less cure. | 
‘An ounce of preventive is worth a pound | 
of cure.’” 
| 


he — +s 


The Tool Room, 





By Frep. J. Miuurr. 





I do not know who is authority forthe| To machinists, toolmakers and others 
statement that an ounce of preventive is | whose shop experience has been in a certain 
worth a pound of cure. I have no direct | line, tue advantages of a tool room are 
proof of its correciness. Why an equal familiar, and the arrangement and manage- 
weight of preventive should always be | ment of them equally so. 
worth just sixteen times a cure isamys-| But a mechanic needs to go about 
tery. Perhaps an apothecary’s pound is| amongst shops but very little to see that 
meant. If so, we would have to pay for this is a matter which is not appreciated at 
the preventive only twelve times the price | anything like its full value, and but very 
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manervetiy waderstood in very many if not | 
a majority of shops. 

A question which often bothers | 
sbop owners is, can I, with my small shop, | 
afford to maintain a tool room? or, how 
large must the shcp grow before I can afford 
a tool room ? 

In answer to this question it can with 
safety be raid that there are few shops so 
small that they can afford to di-pense with 
a tool room, and that the shops in which 
the money r quired to fit up such a depart- 
ment would not be a paying investment are 
really very rare. 

One of the first requirements of a machine 
shop is tools, without which very little can 
be done. It follows that if tools are re- 
quired in order to do work, the better the 
tools are, the better the condition in which 
they are kept, and the more easily and 
qu ckly they can be found when wanted, 
the better will be the results obtained trom 
the use of them. If, when a machinist has 
occasion to use a certain tool, he has to 
spend half an hour in making inquiries and 
hunting for it, and then finds it in sucha 
condition that he must spend ab out an hour 
more in getting it ready to use, the object 
for which tae tool was made or purchased 
is well-nigh defeated, and the benefits whicu 
should result from the possession of it arc 
not real zed. 

Tunis is a consideration which applie- 
equally well, whether the saop be large or 
small. All tools should be k~pt in the best 
possible order, and when wanted should al 
ways be obtainable in the shortest p»ssib! 
time. There is but one practical way of 
sec ring this condition and maintaining it 
and that is by the establishment of a too) 
room. 

If circumstances are such that it is not 
advisable, or p rhaps admissible, to have a 
lathe or other machine tools in it, then it 
may be simply a place provided with 
shelves and other conveniences in whica t 
keep tools and supplies, the key of which 





| end each subdivision of the shelf marked 





sbould be in the possession of the foreman 
or one of the men whose place is near it. 
All tools, including files, should be kept in 
it, and the same system of checking and 
acc unting shou d be used as is practiced in 
the more elaborate tool rooms, and which is 
to be hereafter exploined. 

Of course this plan is far preferable to 
letting the tools take care of themselves; 
but, in order tu reap the full benetits of a 
tool room, it should be large enough to ad- 
mit of most, if not all, of the tool work 
being done there, and one or more men 
should work in it and be held responsible 
for its management. 

The arrangement of the room will, of 
course, depend upon circumstances, the Jo- 
cation, amount of room available, and the 
character of the work done in the shops 
being taken inio consideration. 

Usually the light will come from one side 
only, and along this side the machine should 
be placed, while the cupboard, shelves, 
racks, and other furniture necessary for the 
convenient arrangement of tools and sup- 
plies can be arranged round the other sides. 

The window through which to receive 
and hand out tools should be located with a 
view to convenience both of the men inside 
and those who may have to go there for 
tools. 

Outside of this window, and even with the 
bottom of it, there should be a broad, 
strong shelf, and a similar one inside. 
Above it should be fixed a smull bell. 

As near as possible to the window should 
be arrang-d tho-e tools and supplies which 
are most frequently called for, such as tap 
wrenches, hack-saws, belt fastenings, etc. 
Along one side of the room there should be 
a number of pigeon-holes for files. They 
should be on the floor, and may be about 
three feet high and provided with doors, 


each door covering say twelve divisions or | 


pigeon-noles. Tne files can be classified | 
according to their length or their cut, and | 
the kind of files to be found within any door | 
should be indicated upon it. 

Over this file cabinet may be placed the 
shelves for taps, dies, reamers, drills, ete. 
They should incline outwards, and be, sub- 


b 


AMERICAN 


| divided by smu strips of wood nailed on, so 
|as to separate each tool from the others. 

The taps should be placed together on one 
shelf, and arranged according to their size, 


with the size of tap belonging there. The 
arbors, reamers, drill-gauges, and other 


tools should each be assigned to a shelf and 
arrapged in the same way. 

Along another side cf the room may be 
placed shelves, racks, etc., for keeping jigs. 
belting, fixtures, drawings, and all tae pro- 
miscuous and unnamable things which may 
But each article 





properly be kept there. 





Pipe ATTACHMENT FoR MonKEY-WRENOR. 


should have a place prepared specially for 
it, and should always be kept in that place | 
when not in use. | 
Having things arranged inthis manner is | 
a vital part of the check system, which, in | 
some form or other, is in use in many of 
the best shops of the country, and is proba- 
bly the most simple and practical way of 
keeping account of tools ever devised. | 
Each workman whose work is of such a | 
character as to require the use of tool- 
which are kept for general shop use, and 
must ccnsequently be returned to the tool 
room after use, is provided with as many 
checks as may be thought necessary, usually | 
nve. Supposing there are likely to be 
twenty such men, there would be one 
hundred cbecks. They should be of brass, 
about an inch in diameter, and stamped 
with the name or initials of owners of the 
shop. Now, consider.ng them to be arranged 


in groups of five, the first group should, 














all be stamped with figure 1, the second 
tigure 2, and so on, the last or set 
being stamped 29. These figures should be 


group 


checks, so as to be the 
character upon them. 
each set should be numbered consecutively 
from 1 to 5 with small figures. Each check 
| should also have a small hole through it, 
| it may be bung upon a small brad or piece 
|of iron driven into the wall for that pur- | 
| pose. 
Such tools as monkey-wrenches and ham 
| mere, which are furnished by the shop 


most prominent 





bro stamped with the name of the proprie- 


tor, and numbered consecutively, lists of 


| When 





comparatively large, and in the center of the | 


Then the checks of | 
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these numbers being kept in a book pro- 
vided for the Now, suppose a 
new man applies at the window for tools. | 
Those which, from their nature, he will be | 
likely to retain until he leaves the shop, or 
they are worn out, are charged to him in an 
indexed book, kept for thep irpose, the num- 
ber stamped upon them, if any, being noted. | 
He is then furnished with a set of checks, 
and they are cuarged to him by their num- 
ber. Now, should he apply for a drill, | 
arbor, reamer, tap, or anything of that sort, 
be presents one of his checks. The tool is| 
taken from its pace, given to him, and his | 
check put in its p‘ace. 
When he returns the tool in 
good order his check is re 
turned to him. 
It is thus 


purpose. 


apparent that 
any one calling for a tool 
will be able to obtain it) 
promptly, without any search 
for it, or, if it is not there, 
the number of the check 
which is in its place will | 
indicate who has it. For con- 
venience, there should be a list of the num- | 
bers of the checks posted up in the tool 
room, having opposite each number the 
name of the man who has the correspond- 
ing set of chicks. The men in the tool 
room soon become able to associate all the 
names with the proper numbers, however, 
so that the list can soon be dispensed with. 
files are worn out they are ro- 
‘turned and replaced by new ones, no 





the book. 

The tracings or blue pr‘nts used in the 
shops should, if possible, be mounted upon | 
cardboard, or other suitable material, cut to| 
uniform size, classified, and placed upon 
suitable shelves. When this is done, the 
check system can be applied to tvem also. 
At the Atlas Engine Works, Indianapolis, 
they arrange their blue prints ia that way, 
and all machines, and parts of machines, 
are designated by symbols, upon a plan 


MILL. 


‘TURNING 


described in the AMER 
issue of September 10, 


}similar to that 
ICAN MACHINIST, 
1881. 

All drawings and blue prints are marked 
with corresp nding symbols. They have a 
board about six feet square, in which are 
driven a number of smal] hooks on whica 
“4 the checks can be hung. Under each hook 

is marked a syn.bol corresp mding to some 
drawing, so classified and arranged as to be 
leasily found. When any given drawing is 
called f_r it is taken from its place and the 
check hung upon toe corresponding hook. 
| In this case they lacked the room to place 
this board upon the wall, so they arrange d 


| 
| 
|it to slide up out of the way, attaching 


| cords, 


| will be more 


| done, 


|appliaaces, and, in 


‘J 


and balancing it, the 
window sash. 

A good many shops do without tool 
rooms because they thiak there is no room 


to spare for them; but it will be found that 


same as & 


if all the tools and fixtures about a shop are 


gathered up and systematically arranged 
upon some such plan as indicated, there 
spare room than before, and 


|the appearance of the shop will be much 


improved 

Of course it is not necessary that the 
men aid machines ia the tool-room be de- 
voted exclusively to tool work, but if the 
shop is small, and not a great deal of work 
is required on tools, other work may be 
and thus the tools and men kept 
employed. The tool work will be better 


jand more economically done in this way, 
because 


men specially suited for doi' g it 
will be selected, and they will naturally 
provide themselves with the best tools and 
Short, will attain the 
maximum efliciency, as men genera ly do 
who devote themselves especially to any 


| certain class of work. 


The object of tue numbers on the monkey- 
wrenches is that, being charged to the 
men by numbers, by that means each 
man is charged with a certain specific 
wrench, which he can identify, and prove 
his lease of, at any And when he 
returns it, it is known to be the same one, 
and not some one else’s. 

In justice 


time. 


to the men, each one of them 


}should be furnished with a drawer or cup- 
~ | 
| account of such exchanges being kept on 


board, in which he can place his belongings 
and lock them up; it would be 
unfair to hold them responsible forthe loss 
of, or dainage to them. 
———_ <=> —__—_ 
Ambler’s Pipe Attachment for Monkey- 
Wrench, 


otherwise 


The accompanying engraving shows a 
novel pipe attachment for use with the 
monkey-wrench, and the manner of using it. 

The p'ieciple upon which it acts will be 
readily understood by all mechan.cs, and it 
will be seen that by its use an ordinary 
movkey wrench can be used for turning 
any round object, such as pipe, round iron, 
stud bolts, etc. Not being fastened to the 
wrench in any way, a slight backward turn 
loosens it and makes the wrench immedi- 
ately available for its ordinary purpose. 

It consisis simply of a small roiler of 
steel, knurled and tempered, with a wire 
handle attached for convenience in ap- 
plying it. It will be nected that there are 
three points of contact, and none of them 
sharp, thereby avoiding unnecessary injury 
to the pipe, and also that there is nothing 
about it which can well be broken or dis- 
arrang<d. 

For machinists, blacksmiths, and others 
who frequently have occasion to use such a 
tool, we should think it would prove quite 


useful. The detached view is about half 
size. 

It is made by A. A. Ambler, Springfield 
Ohio. 


The Burnham Boring and Turning Mill. 


The accompanying cut represents a bor- 
Batile Creek 
Jattle Creek, Mich. 

It is designed esp. cially for medium sized 
work, and will 
turning It is capable of 
bori’ g and turning a pulley 40 inches diam- 
eter avd 20 inch face. 

As will be the cut, the design is 
the cross-rail being broad, and with 
a long bearing upon the housings, to prevent 
heavy work. The boring 
spindle is balanced, and has automatic feed 


ing mill as constrveted by the 
Machinery Company, 


do all kinds of boring and 


within its rarge. 


seen by 
heavy, 


yielding cn 


with quick return at any argle. 

There are two sets of back gears, giving 
with the changes on the cone a wide range 
cf speed. The 
eter, and has a bearing near the cuter edge, 
on which it runs while heavy work. 
The spindle runs on a steel step, by means 
the plate may te raised off 
the angular bearing when doing small or 


fuc> p'ate is 36 inches diam- 
doing 
face 


of which 


ligat work. The maciine weighs, complete, 


about 3,500 pounds. 
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The Educational Movement Amongst 
Stationary Engineers. 


There is amongst stationary engineers in 
this country a quiet educational movement 
going on in matters relating to facts and 
principles underlying their work, that is 
likely to have an important influence on in- 
dustrial affairs. This educational move- 
ment is noticeable in all classes of work- 
men, but amongst none more so than 
amongst the men in charge of the motive 
plants of the country. It is fortunate that 
this is so, for nowhere about a manufactur- 
ing establishment is there an opportunity to 
apply intelligence, good judgment and a 
good deal of knowledge to better purpose. 

Stationary engineers comprise various 
grades of workmen, from the chief engineer 
of some large establishment, who is usually 
an accomplished mechanic, carrying along 
grave responsibilities, to the mere stopper 
and starter, who is engineer by courtesy 
only, and whose place is likely to be soon 
filled by quite another man, so far as quali- 
fications are concerned, though perhaps by 
the same individual. Men ignorant of 
everythigg except the mere mechanical de- 
tails of their work will soon have no place 
as stationary engineers. 

The formation of associations, at the 
meetings of which practical matters are dis- 
cussed by the members, and before whom 
experts are glad to appear, has had a good 
deal to do in inciting engineers to read and 
study. Men brought together in the way 
they are brought together through these as- 
sociations, soon come to see what they lack, 
and there is sure to be a laudable ambition 
not to be surpassed by their fellow members. 
Progress once begun in such matters is 
never likely to stop. 

A glance at the ‘ Question and Answer” 
columns of the AmeERIcCAN Macurnist for 
the past year will give a fair idea of the 
interest which stationary engineers take in 
matters outside the mere details of their 
work. Out of about a thousand questions 
that went into print it will be seen that con- 
siderable more than half were asked by 
stationary engineers. These questions em- 
brace many things in the way of steam 
engineering, steam engine management, 
construction, etc. Some of them are such as 
require a good deal of thought to answer, 
and no little attention in order to get the 
answer into the space it is possible to devote 
to the department of Questions and Answers, 
and still make it carry the information 
sought in plain terms. Scarcely a week 
passes that several questions are not asked 
by engineers, either of which could be 
made the subject of a lengthly article. 
This is of interest only in that it shows that 
engineers, amongst whom we have a large 
and increasing number of readers, are not 
at the present time behind any class of 
workmen in the way of seeking informa- 
tion. 


We believe it is the universal verdict of 
all who have addressed assemblages of 
stationary engineers upon practical matters 
that nowhere can more attentive and ap- 
preciative audiences be found. In many of 
the assocations the use of the indicator has 
been taken up, and where at the beginning 
none were acquainted with its use a great 
many have soon learned it. In one instance 
of which we have knowledge, the use of the 
indicator was begun by several of the mem- 
bers, who clubbed together to buy an in- 
strument, and within a year some of them 
could almost be called experts in its use. 
At least they had learned to use it intelli- 
gently in any practice they are likely to 
have inthe line of their work. This knowl- 
edge has been gained by hard work—night 
work on some disordered engine, and all 
night if necessary. It has been gained by 
turning hours of leisure into hours of work. 
The moral of all this is—and it is plain— 
that the stationary engineers are working 
hard to place themselves and their work on 
a higher plane. They are making hard, 
honest endeavors in this direction, and such 





endeavors, persisted in, were never, yet 
known to fail. 
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Experience. 


Scarcely any of the modern arts are prac- 
ticed in these days without the help which 
is to be derived from the experience of men 
who have in the past practiced these arts. 

The knowledge resulting from this expe- 
rience may be imparted from one artisan 
to another, and from one generation to an- 
other, in various ways, by word of mouth 
or by written directions, and these written 
directions may be incorporated in a book, 
and become a part of the common fund of 
knowledge on that subject; but no matter 
in what form it presents itself, its value 
should be estimated solely upon the ground 
of its accuracy and the amount of expe- 
rience from which it is derived. 

The ‘‘ modern science of war,’ as studied 
by all students of military science, and as 
practiced by the greatest and most success- 
ful generals of all nations, is made up en- 
tirely of the experience*of soldiers who 
have in the past won and lost battles, many 
of them before the discovery of this conti- 
nent, and whose successes and failures, and 
the causes which brought them about, have 
been recorded by historians. 

The man who should assume that he was 
a ‘‘born general,” competent to direct 
the movements of an army, and lead it to 
victory, solely by reason of his superior 
talent, or by reason of the knowledge gained 
from his own individual experience in war, 
and without having availed himself of the 
knowledge of the art of war which is to be 
gained by the study of the recorded expe- 
rience of others, would be likely to be re- 
garded as the possessor of much more ego- 
tism and vanity than ability. No nation 
would think of intrusting such a man with 
the direction of its armies. 

The bulk of the knowledge in possession 
of the world to-day is derived from the re- 
corded experience of preceding generations. 
No man, however talented. he may be, nor 
however wide his individual experience, 
can hope to possess as much practical 
knowledge of his business as he who, in ad- 
dition to his own experience, adds the 
knowledge to be gained by the experience 
of his predecessors who have trod the same 
paths. 

In no department of human knowledge 
does this truth hold good more than in the 
science of mechanics. 

For hundreds of years men have been 
constructing machinery. Sometimes they 
have been entirely successful, and at other 
times have made absolute failures. From 
these failures, no less than from the suc- 
cesses, has been built up the science of me- 
chanics or of machine design. 

However wide the individual experience 
of any mechanic may be, it can by no pos- 
sibility extend over more than a small frac- 
tion of the field covered by this recorded 
experience. 

Personal experience is, of course, neces- 
sary for success in any mechanical pursuit, 
and he who is without it is at a great dis- 
advantage; but, on the other hand, he who 
knows nothing of the experience of others, 
necessarily knows comparatively little, and 
is also at a disadvantage. If, in addition to 
this, he despises the experience of others 
and boasts that his knowledge is the result 
of his own experience solely, he is in reality 
boasting of the narrowness of his knowl- 
edge of his business, and makes himself 


ridiculous. 


The city of New York is building an 
aqueduct, and, in order that the work may 
be done cheaply, cheap foreign labor is, for 
the most part, employed. The lives of the 
men so employed have been recklessly ex- 
posed, and accidents costing lives have 
been numerous, and generally without ex- 
cuse. But what mainly interests the inhab- 
itants of the country through which the 
aqueduct” passes is, how to protect them- 
selves against the lawless depredations of 
this cheap labor. When this work is com- 
pleted, and the cost in human life and the 
general demoralization reckoned up, will it 
have been done cheaply? We think not. 
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bany has for its object the securing of full 
weight coal by thg purchaser. It requires 
that coal shall be weighed by a licensed 
weigher, and that the name of the weigher 
shall be on the receipt given the purchaser. 
The cost of a license to weigh coal is to be 
one dollar per year, so it will not be a 
unnecessary hardship for the dealer to pr 
cure a license for his best hired man. 


ENS -m) 
JE ANSWERS. 


Under this head we propose to answer questions sen. 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invarr 
ably be accompanied by the writer's name and address 
If so requested, neither name, correct initials nor loca- 
tion will be published, 




















(85) D. T. J., Christiana, Pa., asks 
How can I glue leather to cast-iron cones, so that 
it will be as tight as though it was riveted? A.- 
Would advise you to try the following method 
Spread over the metal a thin, hot solution of good 
glue; soak the leather with a warm solution of 
gall-nuts before placing on the metal, and leave to 
dry under an even pressure. It is claimed that 
when fastenedin this manner it is impossible to 
separate the leather from the metal without tear 
ing it. 


(86) C. A. W., New York, asks: Will 
you kindly inform me how small brass articles are 
tinned similar to the way pins are tinned? A.— 
Make a saturated solution of oxide of tin (tin 
putty), in potash lye; add to the solution some tin 
filings or shavings ; make it as hot as possible, then 
introduce the brass or copper, and it will be tinned 
in afew seconds. It seems to us, that, if you have 
a great amount of this kind of work to do, it would 
pay you to engage a man who is perfectly familiar 
with this business, as some articles may require a 
different treatment. 


(87) T. L. B., Brookline, N. H., asks: 
1. Where can I get a practical knowledge of 


electricity in relation to electric lighting and tele- 
graphy? Are there any schools where this is made 
aspecialty? A.—There are a number of colleges 
in which this science is taught; write to any one of 
them for terms and particulars. 2. What books on 
this subject would you recommend? A.—It is diffi- 
cult to recommend any one book in particular; you 
will need more than one. It will be better for you 
to getsuch books as are suitable in the college in 
which you may take a course of instruction. Or if 
you want books for use at home, get catalogues of 
such books, and make your selections. 3. Which is 
the best and most practical book on mechani- 
cal drawing—self-taught. A.—Practical Drawing, 
AMERICAN MACINIST. 


(88) H., Syracuse, N. Y., writes: We 
are sawing slots 3-64 inch wide and 14 inch deep in 
brass that has been annealed and is very soft. 
Saws have 24 teeth, are 27-16 inches diameter and 
thinnest at the center, to give clearance, 
asks: 1. At what speed should the saws run? A.— 
It depends much upon a condition which you fail 
to state, i. e., the length of the cut. If the cut is 
long, giving the cutter no time to cool off, it cannot 
be run at the same speed as it might if the cuts were 
shorter. ~ If the cuts are quite short the speed may 
be as high as 1,500 2,000 feet per minute. 2. 
What should be the feed in inches per minute? A. 
This also depends upon the length of the cut as well 
as the speed. You can feed from 1-32 to 1-16 inch 
per revolution. 3. Would any different number of 
teeth in saws be better? A.—We do not think any 
difference in that respect would be of much ad- 
vantage. 

(89) J. H., St. Louis, Mo., writes: I 
have made a meter like the cut [send you, and 
would like to know how to graduate it in ounces. 
A.—See AMERICAN MACHINIST, answer to Question 
239, in the issue of May 28, 1887. 
this answer it 


and 


or 


In connection with 
may be said, that 
column of water one inch square, 2734 inches high, 
to weigh one pound, then the length of the scale to 
represent 16 ounces will be 13% inches long, and 
one-sixteenth of the length of this scale will rep- 
resent one The length of this scale will 
always remain the same so long as the height of a 
square inch column of water weighing one pound 
and this height is generally practi 
eally correct; but as soon as this height differs 
from 2734 inches, the length of the scale will also 
change, because the scale must always be equal in 


if we assumea 


ounce, 


is 2734 inches ; 


length to one-half the length of column of water 
one inch square weighing one pound ; but the length 
of scale will not be changed by changing the diame 
ter of the glass. We believe a scale 1374 inches long 
will answer your purpose. The paper to which we 
refer has been sent to you. 


(90) M. J. G., Cincinnati, Ohio, writes: 
Ihave charge of a tubular boiler 10 feet long, 36 
inches in diameter ; it has 28 tubes, 234 inches inside 
diameter; grate surface 3 x4 feet. Under the boiler 
is placed a so-called smoke consumer, the bridge 
wallis built upto the boiler all around, and has 
four holes in it, each 64% x 5 inches, and 12 inches in 








_ ell — 
A bill. now before the Assembly at Al- 


depth. Two jet blowers injthe front of furnace are 
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employed: The boiler is pushed for all it is worth. 
Now what troubles me so much is the scale that is 
in it over the grate surface as tar back as the bridge 
wall; it isa milk-white scale and very bard, like 
ek candy, and extends about one-quarter around 
the circumference of the shell. I think the bridge 
wall has something to do with it, because nearly all 
e heat is concentrated at this place, and has a bad 
esult. The boiler is 18 inches above the grate. A.— 
he high temperature in the furnace, and the in 
sufficient area of openings in the bridge wall, may 
have considerable to do with the formation of the 
scale directly over the fire. From the general de- 
scription which you have sent us, we conclude that 
the setting of the boiler is bad, and since there isa 
mistake made in the distance between the grate 
irs and the boiler, which should be at least 24 
nehes, if not 30 inches, instead of 18 inches, we 
re inclined to believe that there has also been a 
istake made in leveling the boiler, so that the end 
ver the furnace is lower than the other end of the 
oiler ; if so, this will be one of the principal causes 
‘the formation of the scale over the furnace. As 
for smoke consumer, there is only one kind which 
we should use, and which, in fact we believe to be 
idispensable, and that kind is good firemen. In 
iny other kind of smoke consumers we have no 
faith, and would not have one attached to a boiler. 
Of course a geod fireman cannot prevent smoke if 
the setting of the boiler is incorrect. See to it 
that the boiler is properly set up, and your 
trouble will probably disappear 
(91) H.C. H., St. Louis, Mo., writes: 
1, What established rule applies to the transmission 
of a given power from one shaft to another, accord- 
ing to the arrangement of pulleys? A.—It seems to 
us that you are laboring under a false impression, 
namely, that by changing the diameters of pulleys— 
which we assume you mean by the term “ arrange- 
ment of pulleys’*—the power will be increased or 
decreased as the case may be. Such are wrong 
ideas because in every case we can only obtain an 
equivalent amount of work fora given amount of 
power. We do not gain or lose any power by in- 
creasing or decreasing the diameters of pulleys. If 
we leave the width and thickness of belt and arc of 
contact out of question, and wish to find the re- 
sistance and the rate of speed which a given horse- 
power can overcome, then the simple rule of three 
is applicable, as will be seen by the answer to your 
next question. 2. Assume that the estimated 
power of a 12 inch pulley running 60 revolutions per 
minute is 10 horse-power, what would the increase 
be by transmitting this by means of belting toa 
pulley ona countershaft of twice that diameter ; 
and also in what proportions would the power be 
decreased by reversing the above arrangement, 
both under favorable conditions? A.—To make the 
answer plain, let us assume that the diameter of the 
pulleys on both shafts are equal, and that the 
countershaft is arranged to lift a weight at a speed 
equal to the speed of the belt which transmits the 
power from one pulley to the other. The circum- 
ference of a pulley 12 inches in diameter is equal to 
37.6 inches, and consequently the speed of belt in 
feet per minute is equal to 
37.6 < 60 
12 
feet, and since the estimated power is equal to 10 
horse-power, and since the speed of the weight to 
be lifted is equal to that of the belt, namely, 188 
feet per minute, it follows that weight in pounds 
to be lifted must be equal to 
33,000 x 10 
188 
pounds (leaving out the fraction). If we now donot 
disturb any of the mechanism, and only change the 
diameter of the pulley on the countershaft, making 
it 24inches in diameter instead of 12 inches, and 
allowing the pulley on the first shaft to make 60 
revolutions per minute as before, then the speed of 
the belt and speed of the circumference of the 24 
inch pulley on the countershaft will be the same as 
before, but since the diameter of the pulley on 
countershaft has been doubled, it follows that the 
number of revolutions per minute of the counter- 
shaft will be 24: 12 :: 60 :30 revolutions per minute, 
that is, the countershaft will make only one-half 
thenumber of reyolutions that it made with a 12 
inch pulley, and tnerefore the speed of the weight 
which it has to lift will be 94 instead of 188 feet per 
minute, consequently the number of pounds in the 
weight will be 


188 


= 1,705 


pase 10_ 3 510 
pounds. From the foregoing it will be seen that by 
increasing the diameter of the pulley on the coun- 
tershaft to double that which it was before, we can 
lift a weight of double the number of pounds as 
before, but only at half the speed. In a similar 
manner it can be shown that by doubling the di- 
ameter of the pulley on the first shaft, the speed 
of the weight to be lifted will be doubled, and the 
number of pounds in weight decreased to one-half ; 
thus’ Suppose that a 24-inch pulley is placed on 
the first shaft and a 12 inch pulley on the counter- 
shaft, the available power to drive the shafting 
equal to 10 horse-power as before, and the first 
shaft making 60 revolutions. The circumference of 
a pulley 24 inches in diameter is equal to 75.3 
inches ; and 
oak © _ 376 feet = 
speed of belt per minute. Again 
33,000 « 10 
376 


= 877 

pounds in the weight to be lifted. According to 
this answer, we see that with the last arrangement, 
we can lift a weight of 877 pounds at the rate of 376 
feet per minute, which shows that by increasing the 
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diameter of pulley on the first shaft we decrease 
the weight to be lifted, but increase its rate of 
speed. In these calculations the thickness of belt, 
strength of belt and friction have been left out of 
consideration. 
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Planed bevel gears. 

Link-Belting. 

Send for catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Machinery Co., Chicago and N. Y. 

New features on engine lathes, Lodge, Davis & Co 
New features on drill presses, Lodge. Davis & Co. 
New features on shapers, Lodge Davis & Co. 
New features on brass tools, Lodge, Davis & Co. 
Special bargains in tools taken 

in exchange for ours Lodge, Davis & Co. 
See special ads. pages 15 and 16, Lodge, Davis & Co. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 

Lamb Knitting Machine Co., Chicopee Fails. Mass. 

Machine work and rg ae making. Anderson 
Machine Works, Peekskill, N. 

_ Light articles built to order A ‘the American Sew- 
ing Machine Co., Philadelphia, Pa. 

Drop. presses, punches and_ shears. 
White & Co., Moline, Ill., manufacturers. 

The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 

Solid Nickel-Seated ‘‘ Pop” Safety Valves. Con- 
solidated Safety Valve Co., 111 Liberty st., N. Y 

R. Dudgeon, 24 Columbia st., New York. Improv- 
ed Hydraulic Jacks and Roller Tube E xpanders. 

Light and fine machinery to order; foot ea 
Catalogue for stamp. E. O. Chase, Newark, 

Davis Key-Seating Machines, kept in dag 
Manning, Maxwell & Moore, 111 Liberty st., N. 

_ For first-class automatic engines write to Wil- 
liams Engine Co., 447 North street, Baltimore, Md. 

“*Bradley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. Y. 

Ice and Refrigerating Machines, 124 built, and all 
successful. David Boyle, 521 Monroe st., Chicago, Ill. 

Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. 

Drawing Materials, all kinds. Get catalogue. Men- 
tion this paper. G.S. Woolman, 116 Fulton st., N.Y. 

Burnham’s New Improved Turbine ; sold at cost of 
manufacturing and advertising. Address York, Pa. 

The Improved Tabor Steam Engine Indicator, 
made — sold by The Ashcroft Mfg. Co., 111 Lib- 
erty st., a 

Racine: Lathes, Hand Lathes, and other fine tools. 
Assortment large; prices low. Frasse & Co., 92 
Park row, N. 

For the latest improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
son st., Chicago, Il. 

Gears, racks or ratchets, all sizes, cut or furnished. 
E. E. Garvin & Co.. manufacturers, 139-143 Center 
street, New York City. 

Castings for engines 244" x 3’’, 314’ x 4"; vertical 
314’'x 4", horizontal propeller wheels from 10" to 
42”. Send for circular. F.W.Adams,Watertown,N.Y. 

Berryman Patent Feed Water Heater and Purifier, 
and the Economic Boiler Feed Pump. Benj. F: 
Kelley, 91 Liberty st., New York. 

Nicholson & Waterman, Providence, R. I., two 
48 in. horizontal boring mills ; 5 in. cutting-off ma 
chines; 14, 16, and 30 in. engine lathes. 

Mechanical drawing, calculations, etc., taught by 
mail; just what the young mechanic needs most to 
know. I. D. Boyer, 324 E. 3d street, Dayton, O. 

Curtis Pressure Regulators, Curtis Return Trap, 
Curtis Damper Regulator. See Feb. 11, p10. Send 
for circular No, 17. Curtis Reg. Co., Boston, Mass. 

The Brown & Sharpe Mfg. Co. have placed at No. 

28 8. Canal st., Chicago, Ill., a sample line of milling 
machines and other machinery with 8S. A. Smith. 

Machinists’ sup lies brass goods, m’f’rs’ supplies, 
polishing materials, all kinds wire, metals, ete., in 
any quantity. prow Miy | Gottfried, 208 Canal st..N.Y. 

For Best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govys., Back-Pressure 
Valves. T. Kieley, 11 W. 13th st.,N.Y. Send fordes’n. 

Montgomery & Co., 105 Fulton street, New York, 
snake a specialty of fine tools for machinists. Send 
fourteen cents and get our 300-page illustrated 
catalogue. 


W.H. Hoffman, consulting engineer, 94 Liberty 
st.. N. Y. Mec hanic al engineering in all its 
branches; working drawings for the transmission 
of power by steam, water, air and electricity. 


A. K. Mansfield & Co., mechanical engineers and 
experts in machinery patents ; 18 years’ experience ; 
convincing references ; practical working drawings: 
estimates, supervision. Room 25t, 280 B’way, N.Y 


Grarit, see page 16. 
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New book on gears; Tables giving 3,094 diame- 
ters, with rules for calculation of movements of 
shafts, etc.; sent on receipt of P.O. Note: price, 50 
cts. Address C. B. Long, M. E., Worcester, Mass. 


-arties requiring milling machine or screw ma 
chine work furnished, in large or small qu: ntities s, 
will please write to the manufacturers, E. 
Garvin & Co., 139, 141, 143 Centre st., New York C ity. 


Hot Water Supply. A practical treatise on the 
fitting of hot-water apparatus for domestic and 
general purposes. By F. Dye. 8&2 pages, with 25 
illustrations. 12mo., cloth, $1. Se nd for catalogue, 
E. & F. N. Spon, 35 Murray st., N. 


Wanted—Numbers 1, 2 and 4 of volume 1V., 1881; 
must be in excellent condition for binding; if soiled 
we canrot use them ; for copies described as above 
we will pay 25c. each, and prefer to have the whole 
three if possible. Parties cores us will kindly 
write name and address on wrapper. Am. Ma- 
CHINIST Publishing Co., 96 Fulton street, N. Y. 


Selling out—We are offering our entire stock of 
lathes, planers, drills, shaping machines, shafting, 
etc., at prices below factory cost, preparatory to 
closing our business in February. Send for list 
before purchasing your tools elsewhere, and save 
money. Fraser & Archer, 121 Chambers street, 
New York 
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“Indicator Practice and Steam Engine Economy.’ 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all re quired calcu- 
lations from the diagram; also the principles of 
econory in operating steam engines, and current 
practice in testing engines and boilers. Price, $2, 
postpaid. Published by John Wiley & Sons, 15 
Astor Place, New York 


“Binders” for the AMERICAN MACHINIST. Two 
styles—the ** Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
‘“New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers, the full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PuB’a Co., 96 Fulton st., New York. 


The series of articles by J. G. A. Meyer, on ‘ Prae- 
tical Drawing,” now running in the AMERICAN MA 
CHINIST, Should be closely followed by every stu- 
dent. They commenced with October, 23, 1886 
issue, and up to and including January 14, IS88 
issue, 41 articles have been so far published. Copies 
containing these articles, sent by mail to any part 
of this country or Canada, at 5 cents each. Amer- 
ICAN MACHINIST PUBLISHING Co., 96 Fulton street, 
New York. 


‘Modern Locomotive Construction,” by J. G. A. 
Meyer. The above series of articles, now running 
inthe AMERICAN MACHINIST, are attracting the at- 
tention of railway mechanics all over the world. 
Commencing with the June 27, 1885 issue, 56 arti- 
cles have thus far appeared up to and including 
the January 21, 1888 issue. Copies containing 
these articles sent by mail to any part of the 
U. S. or Canada at 5 cents each. AMERICAN Ma- 
CHINIST PUBLISHING Co., $6 Fulton street, New 
York 














Coachman & Sloan are bulding a saw and planing 
mill at Clear Water Harbor, Fla. 

One hundred manufacturing establishments were 
started in North Carolina last year. 

The Lexington Model and Machine Works is the 
title of a new company at Lexington, Ky. 

The Citizens’ Incandescent Eleetric Light Com 
pany has been incorporated at Little Rock, Ark." 

The Atchison Sash and Door Company has been 
incorporated to manufacture at Atchison, Lowa. 

The Butterick & Etherweck Furniture Company 
has been ,chartered to manufacture at Louisville, 
Ky. 

The Fort Smith (Ark.) Canning Company will 
erect buildings and put in machinery for making 
cans 

Frank W. 
capacity of his shoe manufactory, at New Durham, 
N. H. 

The Muskegon Lumber Company has been incor 
porated at Little Rock, Ark., to manufacture shin 
gles, laths, ete. 


Coburn expects soon to double the 


The Foster Car Coupling Company contemplate 
building a car and agricultural implement factory 
at Newnan, Ga. 

The John O’Brien Boiler Works Manufacturing 
Company is the title of a new company at St. Louis, 
Mo.; capital stock, $100,000, all paid. 


The Western North Carolina Land and [Improve 
ment Company are erecting buildings for manu 
facturing lumber, 
Highlands, N C. 


doors, sash and blinds, ete., at 


The citizens of Fairfield, Maine, will interest 
themselves in any one who will start a ma 
chine shop at that place. The chances fora gen 
eral repair shop are said to be excellent. 


Howard & Gaylord’s sash and blind factory at 
South Hadley, Mass., was burned the other night 
All the machinery was destroyed, but the paint 
shop connected was saved. The 
nearly 50 years ago. 


factory was built 


A consolidation has been effected of the Southern 
Foundry and Manufacturing Company, 
Alabama Tron Works, at Birmingham, Ala., the 
last named titie being retained An 
foundry 50x100 feet will be built. 


and the 


additional 


The New York, New Haven and Hartford Railroad 
Company has made arrangements for a considerable 
increase to its-rolling stock, having recently given 
the Watson car shops an order for ten drawing 
room cars and 30 day coaches to the Barney Smith 
manufacturing company of Dayton, O. 

The Beckett & McDowell Manufacturing Com 
pany, Arlington, N. J., have their new foundry 
about completed, The new foundry is much larger 
than their old one, and much better arranged 
They will begin work with two cupolas, but have 
room for a third cupola when required, Their in 
tention is to, in addition to their own foundry 
work, furnish 
foundry. 


castings to concerns having no 


A Cleveland, Ohio, dispatch says: Nine 
ago the 


months 
Britton Iron and Steel Company substi 
tuted crude petroleum for coal as a fuel in two 
heating furnaces and a battery of boilers in their 
rolling mill at the foot of Mason street, in this city. 
This morning the pipe for conducting the oil from 
the storage tank to the mill was clogged. A ma 
chinist attempted to clear the pipe by injecting 
steam into it. The pressure of the steam opened a 
valve and the oil rushed from the pipe into the 
furnace, where it was ignited. The flames leaped 
upward and set fire to the woodwork of the mill, 
and in less than an hour the entire mill was a ruin 
The two hundred workmen employed had to run 
from the burning building, and barely escaped. 








Curtis & Curtis, successors to Forbes & Curtis, of 
Bridgeport, manufacturers of the Forbes 
patent die stock, pipe-cutting and threading ma- 
chines, ete., report business very with 
them. While running all the men that their works 
will accommodate, thay are still behind their or- 
ders for pipe machines. During January their 
shipments were nearly double what they were in 
January, 1887, and they are looking forward to the 
spring trade with great expectations. 


Conn., 


good 


Oliver Crosby, treasurer and manager of the 
American Manufacturing Company Iron Works, 
St. Paul, Minn. “The business outlook 
in the Northwest for the coming year is, in my 


opinion, excellent. 


, writes us: 


We are manufacturing a larger 
stock than ever before for the spring trade, our 
main effort 
chinery and derricks. 


being on horse-power hoisting ma- 
We have lately completed a 
new foundry, with capacity for ten moulders.”’ 
This company manufacture and sell derricks, horse- 
powers, hoisting engines and contractors’ outfits. 

The Grand Rapids (Mich.) School Furniture Com 
pany bas purchased a tract of seven acres of land 
on which it will begin the ereetion of suitable fac 
tory and other buildings in a short time. The main 
factory building will be 50 x 160 feet, two stories 
the engine and boiler room, 40 x 60 feet ; the kiln, 
22x 40 feet; the warehouse, 50 x 160 feet, three 
stories; the foundry, 148 x 178; the iron room, 
50 x 60 feet; the office, 50 x 50, two stories. The 
buildings will be detached, reducing the loss by fire 
tothe minimum. A side track will be laid from 
the main track of the C. & W. M. into the yard. 

\ certificate of incorporation of the Flohr Engine 
Company was recently filed at Buffalo, N.Y. Otto 
Flohr is superintendent and manager. 
pany will manufacture 
paying particular attention to hoisting engines 
built under patents issued to Mr. Flohr: also to 
high speed engines of his design. Several of these 
hoisting engines have been built at Buffalo during 
the past year, and the company has now on its 
books orders for nearly thirtv. Three of these 
engines were recently sold-to the Hamburg (Ger- 
many) harbor commission, for use in dock improve- 
ments 


The com 
engines and machinery, 


Gould & Eberhardt, Newark, N, J., are remarkably 
busy at their works, orders for their new drill press 
and automatic gear cutter being especially numer 
ous. ‘They are bringing out a new machine for 
cutting racks, The machine is entirely automatic 
in itsaction. They inform us that they have sold 
100 of their drill presses during the past two years, 
and 100 automatic gear cuiters in the four years 
they have been on the market. These gear cutters 
all parts of the world. They are at 
present building two 60-inch cutters for Morgan, 
Williams & Co.; two for the Niles Tool Works, and 
one for the Betts Machine Company. 


have gone t 


\ Tribune special says: A proposition has been 
made to the Navy Department by stockholders in 
the Inman and Red Star lines of steamers. The 
ships of these Companies are built in England and 
sail under English colors, but the capital invested 
is largely American. One of the lines is now build- 
ing two ships, to be the largest afloat—9,000 tons 
register and 5€0 feet long. The owners greatly de 
sire that there should be some dry dock in this 
country for the repair of their ships, but there is 
not a dock at present that is capable of receiving 
The dock at the Brooklyn Navy Yard 
is 50) feet long, and the owners of the sbips suggest 
that it be extended 100 feet. Commodore Harmony 
believes that an additional appropriation of $100, 
000 would suffice to extend the dock to the required 
length. Heis in favor of such a movement, and 
promised to bring the question to the notice of the 
proper officials. 

Rochester, N. Y., papers contain accounts of a test 
of the Clark coking smokeless furnace in that city. 
This furnace is being introduced by the Clark’s 
Patent Coking and Smokeless Furnace Company, 
of Rochester, N. Y. The Post-Hrpress says: The 
coking furnace recently invented by Gates A. 
Clark, of this city, is already attracting the greatest 
attention. The fact that it does away with the 
smoke of burning coal, a nuisance 


such vessels, 


which in many 
great cities is becoming almost unbearable, makes 
it an invention which will be welcomed every 
But the attracts the atten 
tion of the economical business man is the fact 
that the furnace consumes just about half the 
amount of fuel burned in an ordinary furnace 
rhe furnace has been subjected to the most careful 


where feature which 


and critical tests of the most skillful experts, and 
in each case its merits have been demonstrated, 

\ large manufacturing expansion at Skowhegan, 
Maine, appears to be the 
important 


probable outcome of some 
transfers of real estate and water 
powers which have taken place this week, in which 
the property hitherto held by W.S. G. Keene, in 
eluding the Burrill & Robinson mill property, the 
Willis) property and a controlling interest in the 
stock of the 
have been purchased by General John T 


Skowhegan Water Power Company 
tichards, 
of Gardiner, on behalf of a syndicate of New York, 
Maine capitalists, who will shortly 
organize asa company. Extensive pulp and per 
haps paper manufactories will be erected by this 


joston, and 


company, which will be 
ment of the Skowhegan water power to the fullest 
extent Gen purchased the 
Shurtleff Pulp and Paper Mill for the Richards 
Paper Company, of Gardiner, which will be reor 
and the output of the Shurtleff mill largely 
increased. The growing town of Skowhegan is 
fairly in line for development along the most pro- 
fitable and enduring line of industrial expansion 
which is now open inthe State, the working up of 
our native woods, and the place ought now to 
make giant strides Industrial Journal, 


interested in the develop 


Richards has also 


ganized, 
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Machinists’ Supplies and Iron, 


New York, Feb. 9, 1888. 


Iron—American Pig—The best grades of foundry 
are scarce, owing to the poor quality ot the 
fuel to be obtained, but there is enough of the 
lower grades to supply the current demands. The 
continuation of the strike renders future move- 
ments uncertain, and the buying by consumers is 
whoily of a hand-to-mouth character. We quote 
Standard Lehigh brands $21 to $21.50 for No. 1X 
Foundry witb outside brands obtainable at #20 to 
$20.50. No. 2 Foundry $19 to $19.50 for Standard, 
others at $18 to $18.50. Grey Forge ranges from 
$16 to $17. 

scotch Pig—The market has continued dull, the 
demand being confined to small lots. We quote 
Coltness $22 to 2¥.25; Glengarnock, 721 to $21.50; 
Gartsherrie. $21.50 to 922; Summerlee, »21.75 to 

22; Eglinton, 320 to 420.50; Langloan, $20 to 
$20.50; Dalmellington, $20 to $20.50, and Clyde, $2u 
to $20 5u. 

Lead The market is higher and firmer than last 
week, with sales of about 209 tons spot and near 
delivery at 4.90c. and trading in speculative lots to 
the extent of 212 tons at 4.6719c. to 4.8vc. for Feb- 
ruary, 4.85c. to 4.9uc. for Maren, and 4.9246c. to 4 Y5e. 
for April. The advance is said to be entirely spec 
ulative and without good basis or explanation. 


 *WANTED# 


“ Stuation and Help” Advertisements only inserts¢ 
under this head. Rate, 30 cents a line for each inser 
tion. About seven words make a line. Copy shoulc 
be sent to reach us not later than Wednesday morning 
Sor the ensuing week’s issue. 








Wanted — Men to sell pianes, see page 11. 

Wanted —A situation by an experienced foreman 
patternmaker. Box 82, Am. MACHINIST. 

An experienced tool maker wishes to change sit 
uation. Address E. W., Am. MACHINIST. 

Draftsman wanted ; young man with some experi- 
ence. Address B. F. Co., care AM. MACHINIST. 

First-class machinist, familiar with building all 
kinds of steam engines, wishes position with oppor- 
tunity to travel. Box 84, AM. MACHINIST. 

Wanted —Situation as foreman boilermaker, by a 
man of experience on ail kinds of boiler work ; good 
references: age 33. R.W.O. Am. MACHINIST. 

Wanted —Two or three first-class machinists famil- 
iar with wood-working machinery, to build our ma- 
chines by contract. E & B. Holmes, Buffalo, N. Y. 

Wanted—Position as foreman pattern maker; 
has charge of fifteen to twenty men ; large shop pre- 
ferred ; wants to change. Box 83, AM. MACHINIST. 

Wanted—At once, 2 or 3 competent draftsmen ac- 
cusiomed to locomotive work. State age, previous 
e.perience, and _ references. Brooks Locomotive 
Works, Dunkirk, N. Y. 

A machinist of experience, any class of work 
wishes engagement wh re employment will be 
steady: good matnematician and draitsman. Ad 
dress Experience, AM. MACHINIST. 

Situation wanted as foreman boilermaker by: 
thorough mechanic who has been foreman a num 
ber of years, and can give reference as to ability 
etc. Address J W. T., Am. MACHINIST. 

Practical mechanic and manager wants charge 
of foundry and mactine shop working 25 to 100 men. 
doing general work, millwrighting or manufact- 
uring. Address Manufacturer, AM. MACHINIST. 

Wanted Positon by young man, in some manu 
facturing line, or supply bouse; theoretical an 
practical in machinery ; capable of coing generai 
office work, traveling, ete. J. L. L., AM. MACHINIST. 

Designer and draftsman, able to design a new 
line of fir-t-class machine tools, drop hammers 
hydraulic motors, hydraulic rams and specialties, 
desires engagement. address H., Am. MACHINIST, 

Wanted —At once, first-class macninists accustom- 
ed to bizh-speed engines , one lathe, one plan: raid 
two vise hands; good pay and steady work. Daven- 
port Foundry and Machine Co., Davenourt lowa. 

Two machinists want to change location on or 
before May 1; small town no objection ; Middle or 
Western States preferred ; correspondence solicited. 
Address Frank Jefierson, 546 E. 6th st., Erie, Pa. 

Wanted — Head draftsman in machine shop, found- 
ry and boiler works in Pennsvivania; graduate oft 
technical school with experience preferred. Ad- 
dress, giving particulars, and stating salary expect- 
ed, N. O. P., AM. MACHIN:ST. 

Wanted - A practical mechanic to act as foreman 
in a factory stamping and forming of sheet metal 
and wire tor small specialties ; one that can make 
toois and dies; give age, experience, where em- 
ployed last and wages expected, with references. 
Address Enterprise Manufacturing Co., Akron, Ohio. 





J. MISCELLANEOUS WANTS. + 


Advertisements will be inserted under this head ai 
35 cents per line, each insertion. 





Crescent solid lubricant, clean, durable, cheap ; 
prevents hot boxes. Crescent Mfg. Co., Cleveiand. 
The Crescent automatic grease cup is edapted to 
every service. Crescent Mfg. Co , Cleveland, Ohio. 
Hard rubber blowing and pressing dies and ma- 
chinery a specialty. E. O. Chase, Newark, N., J. 
Wanted - Parties having machinery specialties to 
build, to correspond with. Box 75, Am. MACHINIST. 
Wanted — Special machinery to build ; correspond- 
ence invited. Address Drawer I, Shenandoah, Pa. 
Estimates on light machinery and specialties - 
first-class facilities on machine shop and foundry 
Address the Novelty [ron Works, Passaic, N. J. 
Steam users who desire to keep their boilers clear 


UPRICHT 
CUSHIONED 


HELVE 
HAMMER 


Combines all the 
best elements es- 
P sential in a first- 
class Hammer. 
r Has more good 
points, does 
more and 
better work 
and __ costs 
less for re- 
pairs than 





BRADLEY’ 










Hammer inthe World. 
j 


rats HEATING FORGES 


Established 











With a manufac- 
turing experience 
of over half 
acentury, we 
recommend 
these machines 
to be the best, 
simplest, most 
durable and 
Pat. Aug. 30.1 combining all 
For ‘ih — -? esse i the essential 

Indispensable in all 4a e/ements. 


shops to keep Bradley's Cushioned Hammers and 
men fully employed and reduces cost of production. 


BRADLEY & CO., Syracuse, N.Y. 












ONE-HALF TIME 
and LABOR saved by using 
this solid, strong, durable, 
firm-hold,quick-working Lever 
(Not pi Mdeag Has improved Taper- 
SS Pipe and other attachments. Sold by 
ee {the trade. Send for circular 
TOWER & LYON, 
95 Chambers Str-et, New York. 
Successors to MELVIN STePHENS. 


STEAM PUMP for Hot or Cold, 





Fresh or Salt 
Water; for Oils, Naphtha, Tar; for Cane 
Juice, Liquors, Syrups, Scum; for Am- 


monia, Alkalies, Extracts, Acids; for 
Thick, Volatile, Viscous or Foul Liquids, 
etc. VAOUUM PUMPS of the highest 
eicioues. FILTER PRESS PUMPS. Air, 
Gas and Acid Blowers. AIR COMPRES- 
80RS8, Etc. BUILT BY 


GUILD & GARRISON, Brooklyn, N. Y. 
BORING AND TURNING MILLS fi arn 


LATHES PLANERS DRILL PRESSES Be { 
F.P.MICHEL ROCHESTER N.Y. i ee 












MONTGOMERY & CO., 


105 FULTON ST., NEW YORK, 


TOOLS, SUPPLIES aN MACHINERY 


FOR ALL BRANCHES OF THE MECHANICAL TRADES. 


Illustrated Catalogue (300 pages) mailed on receipt of 
Fourteen Cents. ? ” 


MACHINE TOOLS 


Special or General, any size, for the manufacture of 
Ordnance, Locomotive, Marine and Stationary Engines, 
Ships’ Boilers, &c., supplied to many leading Firms in the 
United States of America. 


Asquith’s Patent Radial Drills 


Unequaled by anyin the World. Send specification of re- 
quirements. Large Stock of Tools ready for delivery. 


W. ASQUITH, HALIFAX, England. 


MONEY "ix PATENTS 


Inventions and experiments, might have been saved had 
vou possessed the complete new boo« entitled Law and 
Facts on Patents and Inventions, by HAKVEY L. 
Hopkins. A Practical, legal and Business Guide for De- 
veloping, Patenting, Perfecting, Manutacturing and Oper- 
ating Inventions. Compiled from a hfe of espenence. It 
contains in plain words and condensed form the law and 
facts of the following and over forty other subjects : 
Intrinsic Value of Inventions, Sciertitic Aid, Abandon. 
ment, Joint Inventors, Joinder of Invantions, Defeatiag 
Patents, Want of Means, Undivided Interests, Lost 
Opportuvitics, Locations, Introducing Inventions, Licen- 
ses. Fartnership, Infringements, Validity of Patents, 











of scule at a cost of 10 ce ts a week, should read 
the card of the Pittsburgh Boiler Scale Resolvent 
Company on page 12. It will pay them. 

A. C. Christensen, 26 Church st., N. Y., mech. and 
bydraulic engineer. Prepares designs of water- 
works pum} ing stations, drawings of steam pumps, 
pumping engines, gen. mach’ry and pat. drawings. 


Damages and Profits, Employer and Employe. Many a 
poor inventor might be rich, it_ be would heed the rules 
and law (4 cases) presented. Don't spend a cent without 
first reading this book, to know “ what to do and what not 
to do,” and avoid expensive and fatal mistakes. 174) pp.; 
paper, 5Oc; stiff leatherette, stamped in gold, 81; by 
mail prepaid. CHAs. J. JOHNSON, Publisher, 
105 Madison =t., Chicago, Illinois. 








NEW 





no eerroeeso ENGINES A SPECIALTY 





GEO. 


95 & 97 LIBERTY ST., 


F. BLAKE MANF’G. CO. 


Ruoesr E VERY VARIETY 
OF OF 









111 FEDERAL 8T., 


YORK. BOSTON. 











THE DEANE STEAM PUMP CO.,Holyoke, Mass. 
BUILD AND 


Water Works, Steam Pumping 


ENCINES MACHINERY. 





as Fy ——— 


SEND FOR CATALOGUE 


= 


= 
No. (8. 





S we are filling up our works with Engine Lathes of our own 
make, we offer a variety of second-hand Engine Lathes of 
various makes, ranging in size from 14 in. x 6 ft. to 23 in. x 10 ft. 

These Lathes will be thoroughly overhauled and put in first-class order, 
and sold at reasonable prices. 


THE HENDEY MACHINE CO., Torrington, Conn. 


DIE STEEL wains on aoc 


Tor Cutting, Trimming, Stamping Punching. Drop Forging, Bolt and Rivet Heading Dies for Hot or Cold Work. 
MILLER, METCALBP & PARKIN, 
CRESCENT STEEL WORKS. 
PITTSGURCH, PA. NEW YORK, N. Y, 


Sebastian, May & Co.'s Improved Screw Cutting 


rot ard | AT HE S roves 


Drill Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial, Catalogue mailed on application. 


167 West Second Street, CINCINNATI, O. 


OUR NEW [8 in. PCWER ENCINE LATHE 1S NOW READY. 
TSHRIVERGCo's Exhaust Tumbling Barrels. 


IRON ofpatangem Henderson Bros. 


FOUNDRY, me 


Waterbury, Ot, 
333 


CIRCULAR, 

Fast 5bth St... FOR SAW MILLS, 
0 FOUNDRIES AND 

NEW YORK. | 
| seen wiekere liana SHOPS. 
CRINDING MACHINES! For Circulars address 
THE TANITS COMPANY, STROUDSBURG, MONRTE CO., PA. 

— (On. AL ROGESS, 19 Jobn &t,  Y 
HENRY CAREY BAIRD & CO., | sila ies me S05 Oh Oe 
Industrial Publishers, Booksellers and Importers, | 
810 Walnut St., Philadelphia, 

tz Our New and Revised Catalogue of Practical and Scien 
tifie Books, 80 pages, §vo., and our other Cataiogues and 
Circulars, the whole covering every branch of Scien ‘e applied 


to the Arts, sent free and free of postage to any one in any 
part of the world who wiii furnish his address. 


JAS. C. GRIFFIN & CO. 


SOUTH NORWALK, CONN. 





CHICACO, ILLS. 




















_ ~ — 


SEND FOR 





Contracts Solicited 
for Machinery Cast 
ings in regula 











Wilson’s Speed Controller, 


As attached to the Gover- 
nor of a Corliss Engine, 
made only by 


Remington Machine Co., 


BUILDERS OF CORLISS 
ENCINE 








Boiler Makers and 
& Metal Pattern Makers. 
Brass Founders , Brass Founders, 
SMALL BRASS, BRONZE, WHITE METAL AND 





Wilmington, Del. 


COOKE & CO., "3°" 
MACHINERY AND SUPPLIES, 


22 CORTLANDT ST., NEW YORK, 


AGENTS FOR 


The Waters 
Perfect Governor. 


Having Adjustable 
Speed, Automatic 
Safety Stop, Sawyer’s 
Lever, and Solid Com- 
position Valves and 
Seats. Also, 


SUPPLIES 


For MacLinists, Railways, 
Mills, Mines, Etc. 


OTHER SOFT METAL CASTINGS, 
Patterns constructed durably and to mould in 
the most advantageous manner, 


WOOD-WORKING MACHINERY 


For Planing Mills, Furni- 
ture, Chair and Cabinet 
Factories, Cabinet Works 
and General Wood-Wo:k- | 
ing. Send Stamp for Il- 
lustrated Catalogue to | 
Rollstone MachineCo, 
45 WATER ST., ° 
FITCHBURG, MASS, 


<\ BEVEL GEARS, 


ae) = Cut Theoretically Correct. 


For particulars and estimates apply to 


BUGO BILGAAM, | 


Machinist, 
Successor to 
BREHMER BROS. | 
440 N. 12th St-, Philadelphia, Pa, ° 
























Please sen4 for circular 
and state that you saw 
the advertisement in this 
paper. 


Boring and Turning Mills 


MADE BY 


BETTS MACHINE C0. 


WILMINGTON, DEL. 
ae ee 
NOTE THE FOLLOWING ADVANTACES. 
Positive feeds no friction. 
Spindles entirely independent, can be moved 


. simultaneously in opposite direc 
By tions with different grades of feed 

















Spindles not round, but of such 
hape as will allow ready adjust- 
meut for wear. 








Great range of feed and abund- 
ance of power. 


. é we , / 1 \ ae ~ 
Sonn, iio . / / | P \ 


Send for list of machine tools on hand for immediate delivery. 






 — 
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NICHOLSON FILE COMPANY, Sole fr. of 








FILES and RASP* Having the Increment Cut, atid, FLL ERS’ TOOLS and SPECIALTIES, 


The above Tien »n represents a device in which files may be held for service in surface filing, and while in this con 

4ition READILY SPRUNG, in order to give at the will of the operate or, more or tes ss convexity to the working face of the file 

~ away with unusual care to obtain a true convexity or‘ ‘belly” to ‘file sides, and in fact renders great service by 
bling tue operator to utilize the file to its full e: apacity. 


SURF ACE Fit -E HOLDER No, - oe to Hold Files 12, 13, 14 in, Long. 


14, 15, 16 
MANUFACTORY and OFFICE, “ = PROVIDENCE, R. 1., U. S. A. 


THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRICATOR, 


(GATES PATENT.) 
For Stationary Enginesand Pumps 














Se ofall kinds. Lubricators for Sin- 
| & gle or Double Connection. 
| § PRICE LIST. 
| 2 _ err eee -— 3 
2, eee $10.00 $12.00 $15.00 





--| apt. na $pt. | } pt. 


NATHAN MANUFACTURING CO. 
92 & 94 LIBERTY STREET, NEW YORK, 


Send for Catalogue. SOLE MAN UF ACTURERS, 














Taking anything from 3g 


PRICE) 6 6054000466505 $5.00 





LECOUNT’S 





NEWVT EXPANDING MANDREL. 


Amateur’s Size. 


, 


to 1 inch inclusive. 


Patented Dec. 25, 1877. 





Machinist’s Size. 


Ht No. PRICE 
B.664 1860 errecrr %to1 iIn.$10 
i lédeeceweviwesee ; oe. Oe 
_ ee w“g “. 18 
4 (with screws) 2. “38 ‘*. 82 
5 “ “ 3 “sé 4 oe . 44 


IF YOU WILL TRY THIS TOOL YOU WILL NOT REGRET THE EXPENSE. 


c. W. 


LECOUNT, SOUTH NORWALK, CONN. 








PARK MFG, CO. 


34 
Beach 
Street, 
Boston, 


Mass. 
Injector, 


FEEO TO BOILER 


The Park 





EJECTORS anp JET APPARATUS. 


PATENTS 


R. G. Du Bor, Patent Att’y, 916 F St., Washington, 
D.0. Goodreferences. Send for pamovblet, 





THE 
Association of Engineers 
or 


WAYS AND COMMUNICATION, 
or 
ST.PETERSBURC,RUSSIA. 
Having special Government charter 
favoring negotiations on a large scale 
and doing already a heavy business in 
Europe, invites American Manufact- 





urers, Inventors and Engineers of all branches to participate 
in the permanent exhibition at St. Petersburg with first class 
prospects of doing a profitable business. 


GENERAL AGENT FOR AMERICA, 
A. WARSCHAWSKY, 
14 Dey St.. N.Y 


P. O. Box 3,348. 











Established in 1874, 


CLEVELAND TWIST DRILL CO. 


24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 


THE VOLKER & FELTHOUSEN MFG. CO. 








For Sale 
MANUFACTURERS OF at 
BUFFALO DUPLEX STEAM PU: MES: yd 
Why q ALL MISC HENLLAS 5) > 





HALL DUPLEX STEAM PUMPS. 


Send for Now Cc vatalogue. 


HALL STEAM PUMP (0 
91 Liberty St., New York. 











Boiler and 
Pump combined. 








kPittsbursh, Pa. 





MACHINISTS’ TOOLS AND SUPPLIES. 


Pattern Makers’ Tools. Boiler Makers’ Tools, 
STURTEVANT BLOWERS AND EXHAUST FANS, 


ROOTS’ NEW ACME HAND-BLOWER, FITCHBURG MACHINE WORKS, 
For Blacksmiths, etc. Manufacturersof METAL-WORKING MACHINES, 








Slow Speed, Positive Blast. Is Durable 
Cheap, also Portable Forges, Tuyere [rons 


Compact an 
and Foundry Blowers. 


2 CORTLANDT §&T., 
NEW YORK. 


CONNERSVILLE, IND. 
S. S, TOWNSEND, Gen, Agt., } 2 
ing Agts, 
Please Mention This Paper. 


COOKE & C0,, Selli 





OFFICE AND WORKS, 
13 to 21 MAIN STREET, Fitchburg, Mass. 
Send for Catalogue (E.) 


GAGE MACHINE WORKS, 


Waterford, N. Y. 


Mi nut’ r’s of 


rt x FOI, TURRET 
{) SpeedLathes 


E Brass Finisher’s 


TOOLS. 
THE ONLY PERFECT” 


Sn > — BUFFALO 


P.H & F.M. ROOTS, Mfrs. 











END for Illustrated Price List of Fine Tools, 
S manufactured by Standard Tool Co., Athol, Mass, 





Any Tool we make will be sent by mail or express to 
any address, all charges prepaid, on receipt of price. 


BEAUDRY’S 


DUPLEX 


Power Press 


COMBINING 


















Pa aM 

PUNCH, Portable Forges 
BEAUDRY & 00. The Lightest, Strongest, 
alt orm rh 72 pean Most Durable, Easiest 


Working, and in every way 
TRE BEST 


Portable Forge Made, 


Hammer, 
Sole asks 
Also manufacturers of 


uae COAL HEAT- 
NG FOR GES. 





"Fire amy | 





A. Aller, New York; 8. C. 
Snel Philadelphia; Thos. 


Goulds & "Austin, Chic 
Denver, Ook; Bherttt & 
Manisteo, Jas. 

Saginaw: naolt Le itelt, Grand Rapids: E. F,Os’ cine & Co. 
Be Pau 





Mishiinanls & Childs, Boston; Hen: A 
Bell & Co., Cincinnati; Shaw, 

ail & Co., Toledo; The Lg Wort! — Co., Cleveland 

ng BH erce Machinery Co. 

Ashworth ttsburgh, Pa.; Jos. Baur 

nks & Co, Detroi Wicavs Bros. 





Minn ; Rundle, Spence & Co. Milwaugee; Joshue 


Hendy Machine Works, San Francisco; Flynn & Emrich, Balti 
more; Forbes. — jell & Co., Montgomery, Ala.; 
Charle ston, 8S. 
City;O. B. ak Norfolk, Va.; Columbus Supply Co., Colum 
bus.(,;C. 8, Leeds & Uo., Minneapolis: H. D Coleman,New Orleans 


Railey & Lebby 
Pond Engineering Co., 8t Louis ané Yansa 









THE M. T. DAVIDSON IMPROVED STEAM PUMP 
meen Bavinson Steam Pump Company. 





~ WARRANTED 
THE 





BEST PUMP 


MADE FOR ALL 
SITUATIONS. 





m PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE 


,5t OLIVER STREET, BOSTON, MASS. 





U. BAIRD MACHINERY | 


Crinding 
L] 
ee UNION STONE COMPANY, | rotcnins 
AND 38 & 40 HAWLEY ST., 36 JOHN ST.., ” = 
Buffing BOSTON, MASS. NEW YORK. —— 
Materials , Supplies, 
OF are 
All Kinds ssa 
FOR 
Polishing "ie 
Brass ’ 
Nickel, — 
Copper, ’ 
Walrus 
Cold, ’ 
Sliver, wane 
adc, Ce 














PATENT 0 OILERS 


CYLINDER SIGHT 
FEED CUPS, 
— rnment Regu- 

ion Pop Safety 





211 RACE 





Valves for Stationary, Marine and Loc ponte Boilers, 
——Manufactured by 


‘Jd. E. LONERGAN & CO., Brass Founders & Finishers, 
ST., 





PHILADELPHTA, PA. 





‘LITTLE 
CIANT.” 





RUE 


THH BEST 


INJHCTOR. 


For Feeding all Steam Boilers. 


RUE’S EJECTOR, 


Superior to all others for Raising and Forcing Water and other 


Liquids, 
NMeR*G. CO., PHILA., 
CATALOGUES FREF, 


PA. 





HARLES "“MuURRAY=< 


BS ENGRAVER on WOOD 1” 


ANN ST. %* NEW YORK: 


ry we FOOT POWER 
fe nyt a uy LATHES, SAWS, etc. 













Practical Workshop. 


ne Outfits for Tron or Wood- 
rs | workers, Amateur Tools,&c, 

= = =.= Send for Catalogue. 
‘ lS J. J. WATROUS, 213 





Race St., Cincinnati, O. 





Sample sent as per Circular. 
—MADE BY— 


The Gage Tool Co., 
Vineland, , 






N. J. 





Roo *y 4. MASON B’DG, 
70 KILBY ST., 
Boston, Mass, 


Bufialo Forge Co., 


BUFFALO,N. ¥. 











Fourth order. from Widdicomb Furniture Co., Grand 
Rapids, Mich.: ** Please ship us7 No, 2 Smo othing P lanes 


! one No. ll Jack pt ae », one 2-inch b lade for No.4 Smooth ng 


Plane, and 6—1 3-4inch blades for No. 2 Smoothing Planes.” 


NEW SELF-SETTING PLANE. 


‘JOHN WILEY R San 15 ASTOR PL., 


NEW YORK. 
PUBLISHERS OF- 


SCIENTIFIC & INDUSTRIAL WORKS, 


Send for Catalogues and Circulars.— 


ppontauaat 


—— FOR—— 


WATER WORKS 


OVER 100,000,000 DUTY 
— GCUARANTEED— 


SEND FOR RECENTLY ISSUED PAMPHLET 








Free by mail. 








—HIGH DUTY— 
Pumping Engine 





HENRY R. WORTHINGTON 


NEW YORK CITY. 
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A PHOTOCRAPH OF A 


6 H. P. HARRISON SAFETY BOILER 


WILL BE MAILED TO ANY ONE INTERESTED IN 
Safe and Economical Steam Plants of Small Capacity. 


Address, Germantown Junction, Philadelphia, Penna. 


64 TEA 39 A VALUABLE BOOK for EVERY 


STEAM USER AND ENGINEER 
PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX COMPANY, 


Manufacturers of 


WATER-TUBE BOILERS, 


107 Hone St., GLASGOW. 30 Cortlandt St., NEW YORK. 
This ani of Feed Water Heater is the Best —_NEW WATER JACKETED— F 


con UPOLA FURNAC 


| 0) W F B. W. KEIM’S New 


a Water Jacketed Cupo- 
is the simplest 












a anid PENDING 
la produces superior 
castings with a saving 
of a laborer 


M and 10 per 
yi ct. of a sav- 










ne ot ig fi part fuck te 
. Zfisespecially 
U aon ed of 

as Straight Tubes udapted for 
stove, brass 


With reliable provision 
for expansion, and will 
HEAT AND PURIFY 

THE WATER. 

EQUAL TO ANY 
With same Feet of Heat- 
ing Surface and 


Wear the Longest. 


Send for description and 


and iron 
founders, 
also for the 
t.eatment of. phosphor- bronze, copper and bell 
metal. It is so constructed that by the addition of 
1'¢ per cent. of aluminum a steel casting can be 

roduced. It requires little, if any, repairs, and the 
,Ottom need not he dropped for months. Estimates 
furnished for portable reduction works for the 
smeéliting of gold, silver, lead or copper ore. Assay- 
ing and analyzing promptly attended to by the 
bw a ofchemists. Your correspondence is solicited. 

1d stamp for illustrated catalogue. Box 459. 

Histories of Boilers and § 


wfsafor gorzuien sed TheHARTSFELD FURNACE CO, cutdBAeEs, 


eubsocont to BASE TATION 





JENKINS BROS., 71 John St., ‘N. Y.; 


One important defect in the imitations referred to is insuffictent o; 
thereby checking the flow. Purchasers of Valves should be careful 
suited to size of pipe to which the Valves are to be attached. All Valves manufactured by 


IMPORTANT TO USERS OF VALVES. 


to the popelerts the JENKINS BROS. VALVES have attained, the market has been 


ing for iniet of steam or Fluii 
» know that they are of capac 


Jenkins Bros. are Warranted Full Opening. 
105 Milk St., Boston ; 


13 So. Fourth St., Phila. ; 54 Dearborn St., Chicay 











| Capacity Little Giant Improved. | 


CHUCKS, == 


ad nee 


Send for Catalogue, — thee 


WESCOTT CHUCK (t., Formerly Oneida Steam & Engine Foundry Co, ONCIDA, HY. 


Manufacturers of all kinds of 


LATHE as AND DRILL 


Under Westcott’s Patent. 


..- holds 0 to i inch. 


es Oto ad ff 
“ay 5 eOces = WESTCoTTs 
“< “ AT TUE Giant 
0 to 1 \MPROVED 





vee eee ~ 





ECONOMICAL STEAM BOILERS 


A SPEC 


Pond Engineering C0, — 
Hydrostatic Machinery 


PRESSES, 
PUMPS, 
PUNCHES, 


Accumulators, 


JACKS, 
VALVES, 
FITTINGS, 


» Fatt Elevators, ae. dc, 


SEND FOR 
PRICES. 








HORTON CHUCKS |! 


UNIVERSAL CHUCKS, both 3 and 
4 Jaw, from 4” to 42”. 


COMBINATION CHUCKS, both 3 
and 4 Jaw, from 6” to 42”, 


IMPROVED 4 JAW INDEPEND- 
ENT CHUCKS, from 4” to 30”. 


a WHEEL CHUCKS, from 24 
to 42” 


CUTTING-OFF MACHINE 
CHUCKS, from 4” to 24 


FULL LINE of 2 Sow Chucks. 
&@ Send for Illustrated Price List. 


THE E. HORTON & SON C0., 


WINDSOR LOCKS, CONN., U.S. A. 








BridgeportBoiler Works, WC. YOUNG & CO., Tsetc% 
so cura, Engine Lathes, Hand Lathes, 


FOOT POWEE LATHES, SLIDE RESTS, Etc. 
STEAM 


The Bate cexeraror 


Generates steam rapidly and economi- 
cally Constant circulation of water. 
Easily Cleaned. Furnace produces per- 
fect combustion. Best evaporative duty. 
Material and workmanship Al. Large 
numbe r in use. 


WM. T. BATE & SON, 


Sole Manufacturers, 
Conshohocken, Penn. 


Agents, THE POND ENGINEERING COMPANY, 
St. Louis and Kansas City, Mo, 





















\f DESCRIPT 
a oF BOILERS IN me 


* IMMEDIATE. DELIVERY. 
THE WAINWRIGHT M’F’C CO. 


65 and 67 Oliver Street, Boston, Mass., 


MANUFACTURERS OF 


Corrugated Tubing, Feed - Water Heaters, 


Condensers, Filters, Expansion Joints, Radiators, 
and Water Purifying Plants for Steam Boilers. 











-T" : SEND FOR ILLUSTRATED CATALOGUE, 


BEST CHARCOAL IRON STANDARD 





Lap-welded BOILER TUBES 


? TUBE CO., SYRACUSE, N. Y. 


SYRACUS 





THE 





j 
2 Sec tion of c ‘opper- -Wire- Sewe d 1 ight Double Belting. specially ad: pte d to use on cone 
pulleys and other hard places. Manufacture <i by the PACE BELTING CO. » Concord, 
¥ S N. H. Also manufacturers of Staple and spec ‘ial Grades of Leather Be Iting, the 
Enc yt ” 6 PATNA BRAND’? Lacing, aud the **HERCULES?”? Lacing. Send for Catalogue No, 2, 


THE NATIONAL | 


FEED-WATER 


HEATER. 


A brass coil heater supplying 
feed water at 210° to 212° Fahr- 
enheit by use of exhaust steam. 

Our prices are low and rea- 
sonable, and we aim to supp! 
the cheapest, best and most effec 
ive Heater in the prennet. Six- 
teen sizes. 10 H. P., $20; 100 H. 
) P., $150; 500 H. p. $600.’ Tron 
\ Brass and Copper Coils and 
Bends made to order. 
Circulars and price lists 
ee wt sent on application. 


£28) Z1 INAS ol¥d 





BOILER EXPLOSIONS and 
damage from too little and too much 
water can be obviated, while securing 
economical results, by using the RE- 
LIANCE SAFETY WATER COLUMNS 
Warranted and sold by Boiler Makers 
and Dealers generally. 

G@ Send for Illustrated Price List. 


RELIANCE GAUGE C0., 
27 EUCLID AVENUE, 
CLEVELAND, OHIO. 














and Steel 


DROP FORGING 


Of Every Description, at Reasonable Prices. 
_ National Pipe Bending Co, ] THE R. A. BELDEN 00., DANBURY,OT. 
NEW HAVEN, CONN. 


Iron 











UNIVERSAL! 
INDEPENDENT! 
ECCENTRIO‘ 
UNEQUALED 
IN STRENGTH, 
ACCURACY, 
SIMPLICITY OF 
CONSTRUCTION. 


72 PAGE CATALOGUB 
AND PRICE LIST 
MAILED ON APPLI- 
CATION, 


MRD BY THE 
HOGGSON? a PETTIS 


EST.1849  ¢“~: 
eH iayENS 


“CUSHMAN” CHUCKS 


Are guaranteed to be right in all respects. Ask to 
see them at your dealer’s, or write direct to the 
factory. Respectfully, 


7| THE CUSHMAN CHUCK CO.,, 


HARTFORD, CONN. 


? e 


MACHINISTS’ SCALES, 
PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 


EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y, 


THOS. H. DALLETT & C0. 


1305 Buttonwood Street, 
PHILADELPHIA, PA. 


Portable‘Drills, 
Hand Drills, 
Boiler Shell Drills, 
Light Drill Presses, 
Special Machinery. 


SEND FOR CATALOGUE. 





























EnciNe 


ste Ae 


Eighth & Evans Sts, Cincinnati, "O, 
U.S.A. IboCsor: 





THUY 


NASR 





" Manufacturers of Set, Cap 
and Machine Screws, Studs, etc. 





Thinking engineers recognize that the use 
of chemicals in steam boilers to prevent 
incrustations has had its day. 

The Pittsburgh Boiler Scale Resolvent 
has its basis in a particularly greasy petro- 
leum, specially selected for the purpose, 
which has a vaporizing point of nearly 600 
degrees Fahrenheit, and is wholly free from 
tar or wax. It acts by giving a slightly 
pg coating to the inside of the boiler, 
ike the.touch of a sweaty handona window 
pane, but sufficient to prevent adhesion. It 
gives to the water a greasy character so 
maw! as to be scarcely perceptible, but 
sufficient to prevent the minerals contained 
therein from clinging together and crystal- 
lizing. It also prevents corrosion of the 
boiler from acids contained in the water. 

The cost will not exceed 10 cents per 
week fora 50 horse-power boiler. Send for 
circular containing further information and 
testimonials from the largest steam users in 
America. 


PittsBurGH Borer Soare Resoivent Co., 
Chemists and Engineers, 
Pittsburgh, Pa. 





I. P. RICHARDS, 


Punches and Dies, 
PROVIDENCE, R, I 











SMOOTH 
INSIDE & OUT, 





PLDOR SPAR evox. 


SEND FOR LIST OF USERS. 


Evansville Spar Mining Go., Evansville, Ind. 





UNIVERSAL RADIAL” 


>. RADIAL DRILLING MACHINES 


~= THREE DESIGNS. SIX SIZES 
EMBODY ALL DESIRABLE FEATURES 


we PRIGES $50." UPWARD 
~<7 oP UNIVERSAL RADIAL DRILL C0 


CINCINNATI 











Greenwood’s Universal 


Planer Chuck. 


For Straight, Curved (Concave or Convex), or 
Angle Work. Used onany Planer with Cross- 
Feed for Links, Wedges, Keys, etc. 
sable for Locomotive Builders and Master Me- 
chanics. Circulars with full description on application. 


PEDRICK & AYER, - 


Indispen- 


Philadelphia, Pa. 

















LA ip. 


Aart * oe 
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MORSE TWIST DRILL AND MACHINE COMPANY, New Bedford, Mace 


Morse Patent Straight-Lip Inerease Twist. Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent 


Self-Centering Chuck, Bit Stock Drills. 


DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





STEEL BALLS 


FOR ANTI-FRICTION — 
OF BEST CAST STEE 
HARDENED GROUND & BURNISHED. 


3-16’ to 3’ Diameter. 
Samples and prices on application. 


SIMONDS ROLLINC-MACHINE CO. 


FITCHBURG, MASS. 


For Reducing & Pointing Wire 
Especially adapted to pointing wire rods and 
wire for drawing. 
rs‘or Machines or information, address 

the manufacturer, 


§. W. GOODYEAR, Waterbury, Ct. 
SOLDERIN 


Steel 
may be done without 


causing R U S 7 


by,using our Non-Corrosive Soldering Fluid. 








Iron and 


Semele Bottle, prepaid, for 10 Cents. For sale 
»by all dealers. 
STERLING ELLIOTT, NEWTON, MASS. 





We are making a specialty of 
i4 Inch ENGINE LATHES; 
And are selling them at such very low 
prices that even the Poverty- 
Stricken can afford to buy them. 
Don’t sleep another night until 
you write us for Phototypes and 


Prices. S. Ashton Hand Mfg. Co, 


Toughkenamon, 


PRIGHT DRILLS 


A SPECIALTY. 
ALL SIZES 


——WITH—— 


Patent ik Reus 


—AND— 


Latest Improvements. 

: For Catalogues 

and Prices, 
address, 


Bickford Drill Co. 


& Cor. Front & Pike Sts. 
« CINCINNATI, O. 

NFRASER & ARCHER, Agents, 
7121 Chambers St. New York City, N.Y, 


a. 











* 


“COMPLETE STEAM PUMP. 
ONLY SEVEN DOLLARS 


DEMAND THIS, PUMP 
OF YOUR 
DEALER Tr) Lic 


VUeC 


(eo) =) 
FOR 


WRITE 
PRICES 
VAN DUZEN’S PATENT 


WANN) DUZEN & Tie T. 


1 @) Oe Po @ el 


INCINNATI, 











NGINE Lathes, Hand Lathes, Foot ian Mg 
and achines. Agents, ¥. NNIN 
MOORE, 111 TY STREET, 


Supe MAE 


FOR HAND AND POWER, 
6’, 8” and 10” Stroke. 


Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


ht Drills, 
WELL 











PUNCH AND DIE GRINDER. 


For grinding punches 
and dies, such as are used 
in makin bolts, rivets, 
screws and a large variety 
of square or circular 
pieces requiring one or 
more finished faces 
Works equally well on 
hard steel, chilled iron o1 
softer metals, Can be ar 
ranged to grind convex 
concave or flat surfaces 
Work can be ground to 
> any desired thicknenrs 
» or several ieces 
oa same 


a, roe for Circu 

















> Glue and Emery Wheel Ge., 


SPRINGFIELD, MASS, 





“Eclipse Hand Pipe- bea Machines. 


.1.—Powerful, inex- 
Pretty simple in construc- 
tion. Cuts and screws pipes 
XY to 2-inch. Easily carried 
about. en 


“ECLIPSE” Nos. 2 and 3. 
These are powerful and most 
efficient 
machines 
Sor cutting 
large 
PIPES, with which one man can 
easily cut off and thread b-inch pipe. 
No. 2 Cuts and Screws 2% to gin. 
mec 6 |! sad 2% to6 in. 
it will pay vou to write us for 
particulars 
PANCOAST & MAULE, 
[Mention this paper.) Philadelphia. 
BS We also build Power Machines. 


NOTICE. 


THE/BEST UPRIGHT DRILLS, 
In Sizes of 20’, 23’, 25’’, 28'’, 82’, and 36”. 
Be sure and see ours before buying. 
CURRIER & SNYDER, 
WORCESTER, MASS. 








N. B.—We do nice work. 


L. W. Pond Machine Co. 


Manufacturers of and 
Dealers in 


lron Working Mater. i 


Improved Iron 
Planers a_ spe- 
cialty. Feed, pat- 
ented Feb. 9, 1386. 
Belt Shifter, pat- 
ented Novy. 2, 1386. 


140 Union St. 
Worcester, 
Mase. 


PATENT UNIVERSAL SCREW-CUTTING CENTER 
DEPTH ANGLE AND 


gs wrke & co., [WIT DRILL GAUGE, 


Fine Machinists’ Tools —E. Boston, Mass—Send for Circular 





















SILVER LEAD 














Joseph Dixon Crucible Co. 


JERSEY CITY, N. J. 








NEW HAVEN MANUF’G CO, 


New Haven, Conn. 


Lathes, 
Planers, 
Shapers, 

Slotters. 
Etc. 


William Barker & Co. 


Manufacturers of 
‘IRON AND BRASS 
—WORKING— 


MACHINERY 


140 & 142 E. Sixth Street, 














= Nis CARY. § avielay 
STEEL WIRE OF fy pescRin ION @ 











Wr Culvert, Cincinnati, 0. 


Send for circulars and 
prices. 





American Twist Drill Company’s 


PATENT CHUCK JAWS. 


Three sizes. Price per set of 4 Jaws, $40, 
$48, $56 Bolted to lathe face plates, 
they make best and cheapest chuck in 
the world. Address orders, Laconia, N. 
HILL, CL/ RKE & CO., Bostomand St. Louis. 
MANNING, MAXWELL & MOORE, N. Y. City. 
TALLMAN & MCFADDEN, Philadelphia, Pa 
or WM. BINGHAM & CO., Cleveland, Ohio. 


SHEPARD’S NEW $60 
SCREW- cUTzENG FOOT LATEE. 


Foot and Power Lathes, Drill 
Presses, Scroll-saw Attac hments, 
Chucks, Mandrels, Twist Drills, 
Dogs, ¢ ‘alipers, etc. 

Lathes on trial. 
payment. 

Send for catalogue of Oatfits 
[a for Amateurs Le’ Artisans. 


Address, 8. L. SHEPARD, Agent, 1345. prea St., Cincinnati, 0. 








Lathes on 


Gap Lathe, $125. 








ARCHITECTS, NAVAL ARCHITECTS, MARINE, 
MECHANICAL, CIVIL, MILITARY AND ELECTRIC 
ENGINEERS use Smith’s Patent Calculator, being | 
in 10x31 inches a complete pocket book and 
instantaneous calculation slide. 

Complete with logarithms, sines and tangents, 
$3.50. Without sines and tangents, $2.50 and $1.50 
Will be mailed on the receipt of price. ‘ 


R. 0, SMITH, 0. E., No. 1 Broadway, N. ¥. 


‘ BALDWINSVILLE 
CENTRIFUGAL PUMP WORKS. 
IRVIN VAN WIE, Prop., 
SYRACUSE, - N.Y. 
VERTICAL, 


Horizontal & Suction Pumps. 


Capacity 100 to 40,000 gals. per minute. 
Sand,Pumping Outfits a Specialty. 












D. SAUNDERS! SONS 


ANUFAC 1. RE X OF L. ORIGINAL 


TRADE MARK. 


Pipe Cutting’ threading Machine 


BEWARE OF IMITATIONS. 


None genuine without our Trade-Mark and Name. 


STEAM AND GAS FITTERS’ HAND TOOLS. 
Pipe Catting and Threading Machines, 
for Pipe Mill Use, a Specialty. 

Send for Circulars. YONKERS, N. Y. 


No more trouble with Loose Pulleys. 
ORMSBY'S PATENT SELF=LUBRI- 
CATED PULLEY BEARING settles the 
business. Can be used on old ornew 
shafts, and in any re sition. Send 
for circular and price list 

GLOBE LOOSE PULLEYCO. 

Covington, Ky. 











fii 


Single & 
Double 


CLEVEL 





MACHINERY (0, 


AND, OHIO. 
Manufacturers of 


“ACME?”’’ 
Automatic Boltcutters, 


* Cutting from 3-8 in. to 6 in, diameter. 

be - =— Also Separate Headsand Dies. 
yy Send for Catalogues and Discounts 

Agents, Manning, Maxwell & Moore, New York. 






7 
PAT. DEC. 5, 1882 
PAT. DEC. 4, 1883 
PAT. AUG. 25, 1885 








L$. STARRETT, 


Manufacturer of 


FINE TOOLS 


ATHOL, MASS. 
SEND FOR FULL LIST. 


hn RE aR Jaa ttl a tlt ud bith 
> “PATENT PORTABLE ROPE TT. 


Quick Lifting. Quick Lowering. 


One man sufficient. Hold load at any 
point. Five sizes; 150 to 2,000 lbs. mone 
weighs less than chain and can be bought 
anywhere. Send for descriptive circu- 
lar and references. 

ENERGY WE’G CoO., 
1115 to 1123 8. 16th St., Phila., Pa. 


NATIONAL, 


AUTOMATIC 


per 


T 


— 
— 






































“THEBEST 


PREMIUM- AT: EVERY - XPOSITION 
— CATA LOGUES-ON- fea TAS 


HEADERS. 


BOLT? 
og RIVET. 3 IK UBSETTERS'= 
S CARRIAGE:BOLT: MACIIINERY <—: 


HOT & cou AUTOMATIC; NUT & WASHER-TAPPERS F- EV'RY 


WIRE: ‘NAIL MACHIN ES 


ONLY SPECIAL! 


FURNISHING: “COMPLETE: PLANT $ 


IN THE.U.S 


THEN ATIONAL: MACHINERY: Co 
“TIFFIN, OHIO,US.. | 









® P. BLAISDELL & CO. 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 








HITE’S ¢ FLEXIBLE . METALLIC FILLET 


€ For use of Pattern Mokere and Architects. 


(HOWARD WHITE,"44 N. 4th ST., 





PHILA., 
PA. 
P s/l 
34" 4 Y//! Sond for 
4 Circular & 
m.9s 





J. W. DENNIS, 14 West Seneca Street, 


BUFFALO, N. Y. 
seereae | 





Single Cord Locking Belt Shifter. 


It has but one cord to pull one way. 

Always locked when not shifting 

Partie ‘Ss manufacturing Countershafts will find it 
to their advantage to secure shop rights. 





CRANK PLANERS 


Superior Design & Workmanship, Extra Heavy (1500 lbs.) 
DOWN, ANGULAR AND CROSS-FEED, 
TO PLANE 12x16x15. 


THE R. A. BELDEN 00., DANBURY, CT. 
LEE SOLE OEE LN LEGER 


FRICTION CLUTCH PULLEYS, 
HOISTING ENGINES, 
ELEVATORS, 
STEAM AND 
BELT POWER. 


D. FRISBIE & CO., 112 Liberty St., N. Y. 



















CURTIS & CURTIS, 


Successors to FORBES & CURTIS, 
66 JOHN ST., Bridgeport Ct.,U.S.A. 


MANUFACTURERS OF 


The Forbes Pat. Die Stock, 


Pipe Cutting and Threading 
Machine, ete. 

A portable cutting and thread- 
ing machine with which one man 
can with ease thread pipe up to rix 
f inch diam. No vise is required. 


sendfor Illustrated Catalogue, 








ON EBLEVATOR PUMPS. 


One of the essential fittings is a reliable pressure regulator. 


Ours 


has long been used by the Blake and Knowles Pump Co’s., and we 
are receiving orders from the Whittier Machine Co, 


MASON REGULATOR CO. 





BOSTON, MASS. 
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HIGH SPEED POWER TRAVELING CRANES. — 


We are now prepared to build HIGH SPEED POWER TRAVELING CRANES for any capacity of 
load, any length of runway and any width of span, with one or with two trolleys on the bridge, 
Thexe trolleys to work either slow or fast, together or independently, in like or in opposite directions, 
horizontally or vertically, while the bridge can be traversing slow or fast at the same time in either 
direction. The speeds of bridge on runway are 100 feet and 200 feet per minute; the speeds of 
trolleys on bridge are 50 feet and 100 feet per minute; and there are four hoisting speeds 
of 5, 10,20 and 40 feet per minute; all can be varied quickly without the least shock or 
jar from zero to maximum or to any intermediate speed. The load is always automatically sus- 
tuined, thus avoiding absolutely the great danger and anxiety which are inseparable 
from the use of those Cranes which require the opera‘or to apply the bruke. We have 
had one of these Cranes of 26 tons capacity fn constant use in our foundry for nearly two years, 
and weoffer them with full confidence for the greatest range of service. We invite the correspondence of 
parties interested in the subject. 


WM. SELLERS & CO., Incorporated, 


PHILADELPHIA, PA. 
Lo (pa E 
{ ) 


mee) TAL ANG AUSTATNR Co. 








Hamilton 


OHIO. 










Oz, Double, 


ati jp Bar, Gang, Horizontal, 
Mm . Twin, Boiler, Spacing, 
Gate, Multiple, Belt and 
Steam-Driven 


Punches and Shears, 


Over 300 Sizes. 
ALSO, 


e Power Ousbtoned Hammer, 


Single, Angle- 


) 


« = cS 








GA 


PHOSPHOR-BRONZE 
INGOTS, CASTINGS & MANUFACTURES. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA Pa.U.S.A. 


ORICINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S.PATENTS. , 


THE BECKETT & MCDOWELL MFG. CO. 


ARLINCTON, N. J. S. A. Beckett, GEN'L MANAGER. 


IRON FOUNDERS AND MACHINISTS, 
MANUFACTURERS OF 


Steam Engines and General Machinery. Specialties: Ore-Crushing Machinery, Stamp 
Mills and Mining Hoists. 
Having Extensive Foundry Capacity, we are prepared to contract for regular 
supply of Machinery Castings, 


PURE CARBON BRONZE. 


Heavy Journal Bearings our Specialty. 
Specially adapted for use on Steam Engines, 
Heavy Machinery, Locomotives, &c. 


Look for brand, ‘Pure Carbon Bronze.” 


CARBON BRONZE 60., 


SOLE MANUFACTURERS, 


388 WATERST.. PITTSBURGH. PA. 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS 


JAS. HUNTER & SON, 
North Adams, Mass. 


Baker’s Common 
Sense Oil Filter. 


Is the most Simple, Neat, 
Ornamental, Effective, 
Complete and Convenient 
OIL FILTER in the Mar- 
ket. The whole. operation 
is wisible, and any ordinary 


— Send for New Catalogue, == 








Atl GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


REG.T RADE MARKS. 


4) pes 


— 


Pho opto Dronge. 























Hy 7 [NCH ENGINE Lathes _ 


WITH ORWITHOUT © 


Conpouno REST o> TAPER ATTACHMENT 


MULLER MAGHINE TOOLS. 


LEAL C\NCinAan, Oo. 


CATALIN OF UL 


and Supplies sent free to any address on receipt of Ten 
Cents in stamps (for postage). 


CHAS. A. STRELINGER & C0., Sve? Detroit, Mich. 


Powell Planer Co, 


Manfrs, IRON PLANERS, 
Worcester, Mass. 








fully. It will pay for itself the 
e first year, if a little pains is taken 
to catch the waste oil from your 
Engine, Dynamo, Shafting. etc., 
etc. Manufactured and for sale 
by CHAS, F. BAKER, 


223 Third Ave., 8. B., MINNEAPOLIS, MINN. 











SUPPLIES FROM 
HYDRANT PRESSURE 
the cheapest power known. 
Invaluable for blowing 
Church Organs, running 
4 Printing Presses, Sewing 
Machines in Households. 
Turni Lathes, Scroll 
Saws, Grindstones, Coffee 
Millis, Sausage Machines, 
Feed Outters, hlectric 
Y Lights, Elevators, etc. It 
needs little room, no firing 
1! up, fuel,ashes, repairs, en- 
| gineer, explosion, or delay, 
vee | no extra insurance, no 
Fi =~) # bills. Is noiseless, neat, 
compact, steady ; will work 
WAT ER MOTOR at any pressure of water 
fay above [5 lb.; at 40 Ib. pres- 
sure has 4-horse power, and 
- as enpecty . ML 10-horse 
— power. Prices from $15 to $300, md for circular to 
THE BACKUS WATER MOTOR 60, Newark, N. J. 









| 
| 














man can operate it success=-| - 


OSGOOD DREDGE C0., Albany, N, Y, 
RALPH R. OSGOOD, Pres. JAMES H. BLESSING, Vice-Prea 
JOHN K. HOWE, decretary and Treesurer, 
MANUFACTURERS OF 


Dredges, Excavalo $, Diiching Machines, Derricks, Etc, 





Machine Tools for Immediate Delivery. 


1 42 in. x 18 ft. bed, treble-geared Lathe. 
1 36 in. x 16 ft. bed, treble-geared ‘** 
132 in. x 18 ft. bed, treble-geared ‘** 
1 40 in. x 36 in. x 12 ft. stroke Planer. 
136 x 86 x 9 ft. stroke Planer. 
72 Pulley Turning Lathe, 
172 Pulley Boring Machine, 
1 13 in. Slotter. 
142 in. Cam Milling Machine, for Printing Press 
Cams. 


The Newark Machine Tool Works, 





NEWARK, N. J. 








BEMENT, MILES & CO., | 


PHILADELPHIA, PA. 


—BUILDERS OF— 


METAL-WORKING MACHINE TOOLS 


Railroad Shops, Locomotive and Car Builders, 
Machine Shops, Rolling Mills, Steam Forges, Ship 
Yards, Boiler Shops, Bridge Works, 


ETE. ETC. 





‘Will —— 


These tools are driv 


Adapted for all classes of Machine Work, 


Tie Oe Sie rn Panes 


and especial! 


regular style. 


best makes 


for a la 
EXTRA WIDE and HEAVY WORK necessi- 
tating the Large and Costly Planers of the 


The QUALITY and QUANTITY 
of work performed on_ these 
Planers is GUARANTEED to be iss 
UNEXCELLED by that done on ; " Vy i 
the modern tools of the very $ i Ii 


Prices, phototypes and detail- 
ed information on application. 


DETRICK & HARYEY, 


Baltimore, Md, 
en by the Sellers’ Spiral Planer Motion. 


tn 


e amount of the 






-— 
AST ge a ee 


a1. 








GOLD MEDAL 


Awarded the Waterhouse System of Electric Light- 
ing at Mechanics’ Fair, Boston, December, 1887. 


We positively claim an improvement in Electric 


Lighting. INVESTIGATION INVITED. 
ARC LIGHTING. 


THE WATERHOUSE 


ELECTRIC AND MANUFACTURING CoO., 
FACTORY, COLT’S WEST ARMORY, HARTFORD, CONN. 


INCANDESCENT LIGHTING. 









RICE AUTOMAT! 


C CUT-OFF ENGINE. 


Self-Contained. Sensitive Governor. 


Balanced Valve. High Speeds. 
Stationary Oilers. Best Economy. 





Gold Medal Cineinnati Exposition, 1884. 


THE JOHN T. NOYE MFG. CO., 


BUFFALO, Ww. Y. 











‘ 





Address, 


' For Pressure and Vacuum Cauges of every 
description, Exhaust Steam, and other in- 
\jectors, 


SCHAFFER & BUDENBERC, 
40 John Street, New York. 








rs 







Rich 


NO BOILER. 
NO STEAM. 


NO DANGER. 
FUEL, 
ORUDE 
PETROLEUM 
OR 
KEROSENE. 





Started instantly 


3 
=— with a match. 





ards M 





* Cheaper than all 
others, 


achine Co., 





New Brunswick, N. J. 





Satis. 
faction 
guaran- 
teed. 















KORTING GAS 
ENGINE. 


12 Sizes. 


1 to 60 H. P.' 


Mise =f - 


— 
la. 


On» 


A! Thousands Bor 7?2_ Poston 





~“PORTABL ARY 


ENGINES and BOILERS 


Sand fer Cataleane and Prices. 


J.-A. FAY & CON? 


w OHIO, U.S A. 
BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 
Surfacing, Moulding,Tenoning, Mor- 
tising, Boring, and as msg etc. 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws, Re- 
sawing Machines, Spoke and Wheel 
Machinery, Shafting, Pulleys, etc. 
of the Thehest standard of excel- 
ence, 


= W. A. DOANE, Pres't. 


“Mwenty Years with the Indicator.”— 


2 vols., $3.00 By Tuos. Pray, JR., C. & C. E. 
andC.&M.E_ Sixthousandsold. J Wiley’s 








D. L. LYON, Sec'y. 








Sons, 15 Astor Place, N. Y., or Thos. Pray, Jr., P. O. 


Mace 














_— 
covery Ore 


in. use in 


Europe, 
and over 
one hundred second-hand, in a great variety of sizes, 


running in a4 
N. y. City. from 4 to 75 H, P. 
Korting Gas 


Engine Co., one large second-hand Punching Press. 


New York. 


Portable and Stationary Steam En- 
gines and Boilers, both new and 


/ 


Steam Power and 
Drainage Pumps for all kinds of duty. 
One second-hand Portable Steam Saw Mill, 


Parties in need of Machinery will do well 
| to correspond with us for prices. 


s.L. HOLT & CO., 
67 Sudbury Street, 
BOSTON, MASS, 
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NEW | TANGYE : BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 1,000. 





SALES AGENTS V. Ib SIMPSIN, iS COATLANDT STREET, X.Y 


25 to 1,000 H. P. 
These engines are the combined result of long ex- 


perience with automatic cut-off regulation, and most 
eareful revision of all details. 
constructed for heavy and continuous duty at medium 
or hizh rotative speeds. 
in — = Consumption and superior regulation guar- 

anteec 
12 to 100 H. P. for driving Dynamo Machines a specialty. 
= fliustrated Circulars, with various data as to practical 
Ste: “m Engine construction and performance, free by 
mai 


They are designed and 
Highest attainable Economy 


Self-contained Automatic Cut-off Engines 


Address, BUCKEYE ENGINE CO., Salem, Ohio. 


{x W. ROBINSON, cor. Clinton Siocon Sts., Chicago, Ill, 
ROBINSON & CARY, St. Paul, Minn. 


KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
cle Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia, 





THe ALBANY STEAM TRAP Co’s 





BUCKET AND GRAVITATING 
1 APs. 





purposes. Send 
a. Blessing’s 


= (heck Valves, 





Automatically drain the 

») condensation from HEATI ‘G 
and return it to the boilers, whether 
the coils are above or below the water 
level in boiler, doing away with pumps 
and other mechanical devices for such 
also for Circulars of 
Renewable-Seat Stop and Ms 
Pump Governors, and = 
> Water Circulator and Purifier, 


~ Albany Steam Trap Co. 4J>any 





water of 
COTLS 











Saxeention, 










= GUARANTEED 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts. 
PHILADELPHIA. 


OVER 25,000 ENGINES IN USE. 


To Consume 25 to 75 ANY Other Gas Engine doing 


Per Cent, Less Gas than 


Branch Office, 130 Washington St. 
CHICAGO. 


the same work, 





MANUF my. MPROVE® 
comlSS wwEs I 
8° suipevaLve ENC 
STATIONARY BOILERS, 
GENERAL MACHINERY, 
Gon we? 
“AND Brass chs 


Fey 
ow Room 6, @ 4 
COAL AND /RON EXCHANGE, 
Coa.Contianer &CHuuamar Sr. 


PECKS PAT ROP PAS 


BEECHER & PECK, CONN, 


OF 1RON 
OR STEEL 


DROP FORGINGS 


BEECHER & PECK, NEW HAVEN CONN. 


McLAREN, 


BUILDER OF——— 





JOHN 





CORLISS 
Engines, 


AIR 


_ bompr ESsors 


; and 
; @ BOILERS. 
TIOBOKEN, N. J. 





| ‘Robert yyhiteniil oy 





achine Tools. 


New and Second-hand, on Hand. 


i2in.x6 ft. Engine Lathe, new 
13 in. 4 ft. Am » 
L! in.x6 ft. ” Blaisdell, e 
1420 in x* 8-10 & 12 ft. Bridgeport n°w 
16-20 in. x10 ft. Bridgeport, good as new. 
16 tn.x6 * Blaisdeli, 
18 in x8 ft . Blaisdell, = 
24 in. xlo 168 sft = Ames “ 
Bin x 12 4141- ‘itt. Eridgeport, * 
2 iv slo ft. New Haven. good order 
30 in. x14 ft. bad aod L, pattern, new 
39 in x15ft. Eng. Lathe Lowell, ” 
54 in. x3u ft. Engine Lathe, Niles, good as new 
16 in. x42 in. Plane: Bridgeport, new. | 
22 in.x4 ft, = Pease, new. 
22 in. x6 ft. ” Hendey, new. 
26 in.x5 ft. . Biglow good, 
26 in.x7 ft. ° Brettell, new. 
30 in.x7 ft ” New Haven, fair 
30 in. x* ft. ” Hewes & Phillips, new. 
80 in.x10 ft. aa Powel 
12 tn. Shaper, Traveling Head, new. 
Bin ; Hewes & Phillips, - 
13 in, Stroke, 9 ft. Bed, Trav. Head Shaper, Barr, Al. 
24 in, Shaper, Bridgeport, new 
4 ip = ol on -" 
6 in, Slotter, yj E. Co. good order 
No. | Screw Machine, Wire Me ed, ‘ae aw hitney 


30 in, Radia) Drill. 
Jones & Lamson. 


16 18 20-23 45-28-34 in, 
uo 5 Screw Machine. 


rills. 


No, 2 Die Sinker, Pratt & Whitney. new. 
C enter Bolt OC atter, new 
5in Cutting Off Machine, Star. 
Merril) Drops, x00 Ibs, good order. 


Bement 225 ib, Steam Hammer. 

Gilling ! Machines. Screw Machines, Slate Sensitive Drills. 

Gang rills, and full line of all kinds of Machine Tools. 
Send for list and specify what is wanted. 


Ee. 


P. BULLCARD, 


32 Warren Street and 62 Calleze Place, New York. 














VOLNEY W. MASON & COQ., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. L 








fn Buyers of Engine Lathes 


We are now making from oan”, new 
designs, extra heary "a7" » 19”, 21 24” 
ind 27” Engine Lathes (the most popu- 
ar sizes), of which we are making a 
pecialty, and manufacturing in lots of 
1otlersthan lCOatatime, 

We make no charge for extras, Every 
lathe is furnished with hollow spindle; 
ihe 19" with 1%" hole, and 21’ with 1%’ 
hole. Every lathe has substantial com- 
pound rest, heavy tool post (bar steel), rest 
‘o turn full swing, following rest with 
adjustable jaws to take any size from 
2% ‘down, with extra tool for shaiting. 

Full set of gears to cut from 2 to 18 
threads including 11% pipe thread. 
Automatic stop on carriage. Separate screw 
and rod feed, and the most substantial 
and easily managed taper attachment 
made, Cones and gears of large diam- 
eter and wide belt. Studs, screws and 
smallgearsare steclorgunmetal. Webbed 
live heads, heavy tail stocks, No worm 
or worm gears, no weak reverse plate. 
Perfect lubrication for all running parts, 
including carriage, 

Lead screw inside of shear, double nut 
(cut from solid), and taking hold of car- 
riage directly under the line of strain. 
Friction counter-sha(ft, the most dura- 
ble made. Our prices are reasonable 
for cash, and trom which no deviation 
will be made, Our written guarantee 
accompanies every lathe, 


CUARANTEE. 


We guarantee this lathe to be equal in 
workmanship, truth, accuracy, solidity, 
material and finish, to the best made, 
and hold ourselves legally Mable for this 
guarantee, 


LODGE, DAVIS & CO, 


| 5p asa eS 


Machine Tools, 
169, 161, 163 and 165 EGGLESTON AYE., 
136,438, 446, 148, 160. 152, 154 E. 6th St, 

CINCINNATI, OHIO. ~ 


(See our advertisement on last page.) 


MANUFACTURERS OF 
\MPROVED 


STEAM ENGINES 
*Uu VARIES’ 
Sizes Varying from 


Direct Acting 


or Compound. 
Send for Circular. 







80 to 2020 Horse Power. 

Horizontal or Vertical, 
or Beam, 
Condensing ,.Non-Condensing 


aT: ak 


ss 





Hlich Pre ressure. 
ondensingart (Omp 
C TUBULAR BOILERS © 
OEO-A'BARNARD 


ENT- 











=N Y= 





Eclipse Corliss Engine. 


FRICK COMPANY, Builders 


WAYNESBORO, PA. 





Non-Condensing, 
Condensing, 
Compound, 
40 TO 1,000 H.P. 
Send for Circulars. 


36 CORTLANDT ST., 
NEW YORK, 


E.P.HAMPSON & 00 


fa 


Sole Eastern Agents. ° 
M. J. TIERNEY, 20 


NORTH CANAL STREET, CHICAGO, WESTERN ACENT. 











STEARNS MF’ 6. | ‘COMPANY, 


| ENGINES ane 1B roy 400 1 Horse Power. 


The Almond Coupling 


A NEW quarter turn 
motion to re 
quarter turn belts and omer 
gears, 

T. R. ALMOND, MFR., 
83 and 85 Washington Street, 
BROOKLYN, N. ¥. 


NOISELEss8. 





HILL, CLARKE & CO., 
[RON WORKING MACHINERY. 


LIST OF NEW TOOLS ON HAND. 

















Boilers of Steel and Iron supplied to the trade 10 in. swing, 4 ft. bed, E ngine Lathe, F. E. Reed. 
or the user. Send for Catalogues. ly 5 “ ‘e 
12 - 2 6 - 6 Prentice Bros, 
SAW MILLS and GENERAL MACHINERY. ce #2.- 2 3 Lathe & Morse’ 
Works at ERIE, PA. we ge 4 “ “ Blaisdell. 
New York Store, 40 Cortlandt Street, ¥ ae ae - + - 
SMITH & BARNHURST, - - - MANAGERS. | 24 , re oi « pa 
| ‘eames - ss vy Lathe & Morse 
; We 10 “6 “ “ as “ 
ee Emery Wheel Co, ge 8 et - -« 
ry a. Fase & S ; = 
——L. BEST, Manager, ia 6 6 ge 6 “ “ Flather. 
MANUFACTURERS, wy © Bue « “ “ bn 
22 Warren Street, New York.|'\*‘\  {: oe . + - Fifield 
au * 
——— 22 Ty “ lu “ “ Ld id oe 
Our Wheels for Machine Shop | 74 : + 2 ; > se @ : 
, ‘ eee TEs 36 ie “s “ e 
Work and Pool Grinding | 16 in, by 18m by 4ft Planer. Hendey, 
superior to all others. Pes oe 4’ iy? Whit omb. 
| 94° 2 seg “ 
| 24 aS ee i - Lathe & ae 
’ Ba ei: Seu , hitcomb. 
Brandon's Piston Ring Packing, |i * sis a : 
oo on o 
Perfectly balanced against un- | ee gees oe Ps Flather. 
due pressure in all directions | 3) «6 « 3) «uw Qu « Gleggon. 
Preservesbotbcylinderandrings 6 and &inch Str ke Shapers. Boynton & Plummer, 





TW’ " l'" 





Allows no waste by either tric- 
tion or leakave. 


JAMES BRANDON, 
390 Eleventh Ave., New York. 


15 and 24) ne h Hendey. 


Call and see 2 “ 25 " “ Rberhardt, 


working model, expre-sly made 16 iach Swing, Lever "rill. Prentice Bros, 
to demonstrate advantages - De Upright Drill. pe 
claimed for packing or shop 3) «  « “ “ “ “ 
rights, address 28 “ Blaisdell. 


“166 Oliver Street, Boston. 
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SHARPE MANUFACTURING CO. 
PROVIDENCE, R. I., U.S. A. 
FINE MACHINERY, TOOLS OF PRECISION. 


BROWN & 





FORMED CUTTER. 


{NVOLUTE GEAR CUTTER. SIDE MILLING CUTTER. 


Coincident with the rapid and wide extension of the use of Milling Machines, has come an increased demand for Milling 
Cutters. Without good cutters, the efficiency of Milling Machines is much abridged. 
In extending the product of its Milling Department, the Brown & SHARPE M’r’G Co. has made many new varieties of 


Milling Gutters, and in order to supply the wants of customers, has found it necessary to greatly increase the number 
carried in stock. The INVOLUTE GEAR CUTTERS in stock are from 3 to 48 pitch, 8 cutters to each er Tue kpicycloidal 
are from 2 to 10 coma 24 to each pitch. The curvesof gear cutters are obtained by machinery. SIDE MILLING CUTTERS, 
from 8 1-2 in. to 8 in. diameter, are carried in stock. 


On work having parallel surfaces, these cutters may be usedin pairs 
FORMED CUTTERS, for cutting various outlines, are made to order. These, as also the Gear Cutters, can be sharpened 
without changing their original form—a feature appreciated by those producing work in duplicate. By making cutters in 

numbers, with expensive special tools, much greater accuracy has been attained than can be reacned by the usual 
Users of cutters will generally find it more economical and satisfactory to purchase from 


methods of manufacture. - 
a aa than to attempt to manufacture for themselves. Catalogues mailed on application. All kinds 
order. ~ 























9 to 48 in, Stroke. 
RAM GUIDE 


ADJUSTABLE VERTICALLY. 


Feed always takes place at upper end of 
stroke—never during cut. 


New Patterns. 











VERY HEAVY AND POWERFUL. 


NILES TOOL WORKS 


Hamilton, Ohio. 





NW YORE, - - 
PHILADELPHIA, - 
CHICAGO, ° - 


96 Liberty St. 
705 Arch St. 
96 Lake St. 















PILLAR CRANES, 


ANY CAPACITY. 


it Descriptive Circulars on application, and full Specifi- 

,eation.and Tender pocanpers subnajtted on reveipt of 
capacity, height of hoist and effective radius desired. 
Standard sizes in stock. 


SOLE MAKERS, 


THE YALE & TOWNE MFG. CO, 


STAMFORD, CONNECTICUT. 
New York — Cuicaco — PHILADELPHIA — Boston. 
Catalogues on application. 





PILLAR CRANE 





ENGINE LATHES & DRILLS. 


LODGE, DAVIS & CO., 
CINCINNATI, OHIO. 


SHAPERS, 





o 20 inch Upright Drills. 25 inch Bock: Geared. 
~ “ rf “ an 
2 28, 32, and 40 inch Power Feed Drills. 
— He . 
2: 
- ec 
> a 
ee mee 
x = Bs 
re 
mea Se 
y= 
> a 
hs 
a> me 
- <i 
-” Zt 
2a" pe | 
og fi \ é ; 1 ee “ 
@ - Br. 
WRITE FOR PRICES, IT WILL PAY YOU. 


(See special notice of Engine Lathes on page 15.) 


SEBERHASDT,|E.E.GARVIN & CO., 


- \g 
Newark, N. J. 139 & 141 Centre St., New York, 





MANUFACTURERS OF 


Machinists’ Tools gg 









MILLING MACHINES, , 


Drill 
Presses, 

Hand 
_| Lathes, 
&. 





“a , oO —-* @ ~ 
a SS maint im = = ae fat for 
PAT. SHAPERS. |)™ 
Sizes, 10’", 15’’, 20’, 25’’ and 30” in stock, 














a= Pp 


also, 


lever, or by hand wheel, or automatically : 
Horizontal Drilling Ma- 
chines, single and multi-spindle. 
CHARLES H. BESLY & CO., Western Agts., 
175 Lake St,, Chicago, Ill., U.S. A. 


RATT & WHITNEY CO: 


Hartford, 


Conn. 


MANUFACTURE 


Renshaw’s Ratchet Drills, Nos. 1 and 3; Upright Self-Feeding 
Hand Drilling Machines for Blacksmiths; Upright Drilling Ma- 
chines, single and multi-spindle, both those in which thé spindles are without 
& feed movement and tables are operated by hand or foot lever, and those ip 
which the tables have provision for adjustment, and spindles are fed by hand 








ILLINGS & SPENCER COMPANY, 


EXEARTEORD, CONWN., 


UFACTURERS 


Billings’ Improved Combination Pliers, 


Drop Forged from Tool Steel. 









TTT = =e 


Guns, Pistols, Sewing 
Machines, 


MACHINISTS’ TOOLS 
AND 
Machinery Generally. 


Send for Illustrated 
Catalogue, 


DROP FORCINCGS " ©°fiictors’and Generators, 





Vertical Mill 
ing Machine. 







WARNER & 
OW ASEY, 


CLEVELAND, @HIO. 


Machine Tools 


IRON h RASS 
Wa. 


b = Send for 
- Illustrated 
Catalogue 





phe 






LATHES 
Photogra 
lication. 
Je Be Ae 


Manufacturer of ENGINE 
Lowell, Mass., 


from 16 to 48 in. wing. Cuts, 
and Prices furnished on app’ 


> 


GEO. W. FIFIELD, 


ys 











BEVEL * 


CEARS .°2°.."; 
66 Beverly Street, Boston. 


ith Teeth Planed 
heoretically True. 


GRANT, 














KEY-SEATING 
MACHINES, 


and 20-in. Drills, 


A SPECIALTY. 
Our Key-Seating Machine 
will ag Oh eae oo 
no sho oad altord to do 
without one. We have 
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J. M. ALLEN, Presipent. 
W. B. FRANKLIN, Vicr-Presmenr. 


J. B. Preror, Secretary. 





LATHES FOR TOOL ROOMS, &c. 


FOR PROMPT DELIVERY. 


17” and 20’ Lathes, with or without taper attach- 
ments. Photos and prices on application. 


THE Qc. A. GRAY CO., 





Ww. P. DAVIS, 
NORTH BLOOMPINLD, ¥. 


477, 479, 481 Sycamore Street, Cor. of Webster. 
CINCINNATI, O. 





L 


CASTINGS. 


PRATT & LETCHWORTH, 


PROPRIETORS 
Buffalo Steel Foundry, 
BUFFALA, N. Y. 
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PUNCHING PRESSES, DIES, 


And other Tools for the Manufacture of all kinds of 





SHEET METAL GOODS, °°" Sr'c**°* DROP HAMMERS. 
STILES & PARKER PRESS Co. 


MIDDLETOWN, _CONN, 


Branch Office and Factory 203, 205, and 207 CENTRE STREET, NEW YORE. 












NEARLY 1500 IN USE, 
RACK AND GEAR CUTTING TO ORDER. 





Wood Planer. 
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ManUlacturer 
—1— 


Tosine 





th 


ley 
se" 
th 
ase 
ust 


on 
the 
qu 


shi 


cal 
eL: 
or 

ne 
of 

ani 
wa 
ap 
Op 





